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Only the. Oil Industry Can Solve This Problem 


Is it possible that something is to be done about the excessive stocks 
of petroleum products? 

Recent actions by certain leading refiners indicate this may be so. Not 
to be offensively blunt, but we think it is high time. 

What brought about these disturbingly high stocks is no secret. Re- 
fining capacity in excess of demand, as a defense reserve, was asked by the 
government and provided by the industry. Humanly enough refiners wanted 
to make use of this processing equipment rather than let it remain idle when 
post-Korea readjustment caught up with the oil industry, and crude runs 
have continued at high levels since despite large gasoline inventories. 

Optimistically, it was hoped that increased consumption this year would 
reduce these stocks to normal levels, but the predicted demand has not 
developed according to schedule. A slight dip in industrial activity during 
the first six months of the year was one factor; another was warmer than 
normal weather. As a consequence, consumption of petroleum products the 
first half of 1954 was but slightly greater than for 1953, whereas predictions 
were that demand would be ahead of last year by approximately 4 per cent. 

Some U. S. refiners have reduced crude runs, but it has not been a 
concerted action and is far short of what should be. Statistics of the Ameri- 
can Petroleum Institute show that despite a reduction of 4,400,000 barrels 
in gasoline stocks during a two-weeks’ period that included the July Fourth 
holidays, stocks were still some 21,000,000 barrels above those of a year ago. 

Apparently the situation has hit bottom at last. The entire industry is 
thinking in terms of the serious position in which it finds itself. 

Manifestations of the unhealthy condition have been noted récently 
in price wars in various parts of the country, resulting in wholesale as well 
as retail price cuts, and a drop in the price of gasoline in tanker cargoes at 
Gulf Coast refineries. Such spotted incidents could become general, and a 
drop in gasoline prices would be followed by a reduction in crude prices. 

Nor should the industry lose sight of the fact that an apparent over- 
abundance of oil might put the thought in some minds that there is no great 
need for the finding of new reserves and therefore no reason why the deple- 
tion allowance should not be reduced. 

This is not intended as an alarmist’s outburst, but these are things to 
think about. Actually, there is much brightness on the oil horizon. For one 
thing, the oil industry can find cheer in the thought that it is better to have 
a surplus and an opportunity to solve its own problem, rather than prospects 
of a shortage and the hue and cry for the government to take over and do 
something about it, as was the case a few years ago. 

Further, business prognosticators are agreed that the recession has 
been checked and the last half of this year will show an uptrend. To a degree 
this will help the imbalance between product supplies and demand. It can- 
not, however, rectify the situation in its entirety. The oil industry has a 
problem peculiarly its own, which it alone can solve. That solution is 
adjustment by refiners to place supplies and consumption in balance. 
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‘tw SELECT the 
type and grade of pump 
required for each individual well on 
» your lease . . . from the Industry’s most versatile line . . . 


. including top-quality, sectional-liner type pumps 
' with the Neilsen trade-name .. . in any length up to 
| thirty feet for long-stroke pumping applications .. . 


. as well as a wide assortment of full-barrel type 
/ pumps from the time proven “Oilwell” line, including 
such materials as: 


DI-HARD ... CROMOLY HARD... HI-BRIN 
NICKEL-IRON . . . SILVERLINE 


- fee PUMP is assembled by our skilled pump-shop 
operators using the most modern tools. 

In this way you can be sure of getting maximum oper- 

ating economy with the correct: (1) contact stroke 

) length, (2) plunger working clearance, (3) number and 


type of balls and seats and (4) other quality accessory 
parts that may be indicated by the pumping conditions 
encountered in each well. 


THIS METICULOUS CARE... is basic in “Oilwell” subsur 
face pump shops everywhere. Each new pump, as well as 
the reconditioning work done for customers, is truly a 
custom-assembled job. . . and that’s the reason ‘Oilwell’ 
pumps consistently give you dependable, economica/ 
service. 


VISIT ... a local “Oilwell” subsurface Pump Shop 
and discuss your immediate pump problems with 
the production equipment specialist! 
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UNITED STATES STEEL CORPORATION 
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Area Offices— 
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HIGHLIGHTS 






xk kk * 





Gas Price Frozen 

FPC has frozen the wellhead price 
of natural gas sold for interstate dis- 
tribution, retroactive to June 7. An 
estimated 4100 gas producers were 
placed under the FPC’s jurisdiction by 
the June 16 ruling. This is the first 
move taken by FPC in regulating the 
interstate gas distribution since so 
ordered by the Supreme Court. 
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FPC Action Criticized 


Harry W. Bass, president of Texas 
Mid-Continent Oil and Gas Associa- 
tion, termed the FPC’s action freezing 
natural gas prices an invasion of pri- 
vate property rights. “Federal control 
of one of Texas’ chief natural resources 
is no longer an academic question,” he 
added. “Our conservation authorities, 
state lawmakers, independent pro- 
ducers and landowners are now face-to- 
face with the issue of federal control. 

“Our only hope is that Congress will 
be sufficiently outraged to remedy this 
situation.” 


xk 


Investment High Per Man 

Investment per worker for 20 lead- 
ing U. S. oil companies stands at $41,- 
000 according to a study just completed 
by the National City Bank of New 
York. A study of the nation’s 100 
largest manufacturers showed that only 
distillers and tobacco product groups 
topped this $41,000 figure. 


k wk 
Complete Club Plans 


The Petroleum Club of Denver, now 
one of the largest in the nation with 
more than 730 resident and non-resi- 
dent members, will complete its own 
14-story building next year. H. Leslie 
Parker, president, says the building will 
be confined to oil tenants. The club will 
occupy top two floors. 
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Pipe Line Spending Holds 

Gas utility and pipe line industry 
will spend $1,200,000 on construction 
this year, easing off slightly from out- 
lays of $1,350,000,000 in 1953, Ameri- 
can Gas Association reported. For the 
four years, 1954-1957, expenditures 
were estimated at a total of $3,900,- 
090,000. This compares with outlays 
of $5,080,090,000 which the industry 
spent on expansion in the 1950-1953 
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period. 1953 outlays, second highest in 
history, marked the fourth straight year 
in which new construction topped the 
$1,000,000,000 figure. 

About 90 per cent of the outlays for 
next four years is scheduled to expand 
natural gas systems. 
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Canada’s Oil Booms 


Estimated Canadian oil reserves have 
jumped to near 3 billion barrels in the 
last 7 years with less than 10 per cent 
of the prospective oil-bearing regions 
of the country adequately explored. 
These observations were made by J. 
Gerald Godsoe, vice president of Brit- 
ish-American Oil Company and vice 
president of Canadian Chamber of 
Commerce. 

“We expect to be self-sufficient in 
oil during the next few years,” he said, 
“and to be exporting to the U. S. Pacific 
Northwest within the next 5 months.” 
Canada’s petrochemical industry has 
already become a $275,000,000 invest- 
ment, Godsoe said. The country has an 
estimated 800,000 sq miles of prospec- 
tive oil-producing regions, and expects 
to drill 2600 wells this year. 
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Oil Import Curb Asked 


Governors of nine coal-producing 
states have passed a resolution asking 
Congress to clamp strict curbs on im- 
ports of residual oil to relieve wide- 
spread unemployment in the nation’s 
coal fields. The governors, members of 
the Governor’s Fuel Conference, also 
asked for a Congressional investigation 
into plans for operating the fuel in- 
dustry in time of war. 
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Jets for Oil Industry? 


Jet propulsion may move into the oil 
industry. General Electrical Company 
is readying a sales campaign for its 
gas turbine directed at oil refiners, op- 
erators of gas pipe lines, chemical pro- 
ducers, and other large users of indus- 
trial power. The company said that El 
Paso Natural Gas Company is now 
using 28 G. E. turbines to run pumps 
that push gas through its pipe lines. 
Four utilities in New England and 5 in 
the West are generating power with the 
aid of gas turbines. Ten turbines have 
been shipped to Venezuela where they 
are scheduled to aid oil well operations 
of Creole Petroleum Corporation. 
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Inventory Problem 

K. S. Adams, chairman of Phillips 
Petroleum Company, said excess pro- 
ducing and refining capacity built up 
by the industry for a defense reserve 
should cease to be used to flood the 
country with petroleum products. 

“When the post-Korea business re- 
adjustment caught up with the oil in- 
dustry,” Adams said, “crude runs by 
U. S. refiners as a whole continued at 
previous levels. Phillips began reduc- 
ing crude oil runs to refineries last Sep- 
tember; for six months of 1954 its 
daily average runs were 35,000 bbl less 
than last year.” 
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Foreign Oil Demand Rises 
Foreign demand for oil is expected 
to rise to an all time high of 4,750,000 
bbl daily — an increase of 7 per cent 
over last year. U. S. demand is esti- 
mated to show a gain of 2 per cent. 
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Iranian Oil to Flow? 


Reports are that chances for Iran 
to produce oil again look better. Repre- 
sentatives of U. S., British, Dutch, and 
French oil companies are in Tehran 
attempting to work out an agreement 
with the Iranian government. 
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Oil Refinery Runs Cut 

Esso Standard has announced it will 
cut its refinery runs by 35,000 bbl a 
day. Standard of Indiana plans to slash 
runs during July and August to 30,000 
bbl a day. Other companies reporting 
reductions are: Sinclair, Phillips, Sun, 
Socony-Vacuum, Cities Service, Pure 
Oil, and Texas Company. 

Cargo shipments of nearly all grades 
of gasoline have been raised a quarter- 
cent a gallon on the Gulf Coast. This 
restored half of a cut made in June. 
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Turkey Receives U. S. Aid 
The U. S. A. is allotting $30,000,- 
000 to Turkey for the purchase of such 
items as jet fuel, lubes, tires, batteries, 
and clothing for the military. Purchases 
with the funds may be made only in 
non-communist countries. To develop 
its own oil resources, Turkey earlier 
this year passed a law opening its land 
to oil exploration by foreign companies. 
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Highway Proposal Made 

A proposal by President Eisenhower 
for a new $50 billion highway program 
has caused speculation that the gov- 
ernment may increase gasoline taxes 
to finance the program. This would be 
in opposition to the state legislatures 
that have formally requested the fed- 
eral government to stop imposing taxes 
on gasoline and leave that source of 
revenue to the states. The Federal Gov- 
ernment has a tax of 2 cents per gallon 
on gasoline. 
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Asphalt Use Under Study 


The Department of Defense has ad- 
vised the special House committee 
studying the use of asphalt and con- 
crete for military air field construction, 
that the Air Force has been advised 
to make a “re-evaluation” of its pave- 
ment policy in compliance with the 
House committee’s report. Committee 
had previously recommended that as- 
phalt and concrete bids be appraised 
on a basis of cost. 
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Appeal Pipe Line Ruling 

Work on Pacific Northwest Pipe 
Line Corporation’s line to the Pacific 
Northwest may be held up for a year 
or more due to Westcoast Transmis- 
sion Company’s decision to appeal the 
ruling. Gas men believe that the Texas 
firm will be unable to obtain capital 
until the appeal is ruled upon. 
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Record Year for Texas? 

The Texas petroleum industry ap- 
pears to be headed for a record year, 
on the basis of performance during the 
first half of 1954, according to statis- 
tics compiled by the Texas Railroad 
Commission. At the time of the report 
6047 oil wells had been completed in 
the state, compared with 5556 for the 
same period of 1953. Gas well comple- 
tions for the 6 month period totaled 
638 as compared to 416 for the same 
period of 1953. 
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D&D to Hold Convention 


Desk and Derrick Clubs of North 
America will have Frank M. Porter, 
president of API as a featured speaker 
during the third annual convention to 
be held at Banff Springs, Canada, Sep- 
tember 7-8. Porter will speak at the 
luncheon on September 7. Honorable 
E. C. Manning, premier of Alberta, 
Provincial Treasurer and Minister of 
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Mines and Minerals, will be the ban- 
quet speaker, according to Miss Edna 
Resky, convention chairman, of Cal- 
gary, Canada. 
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Texas’ Allowable Cut 

Texas’ oil allowable for the month 
of August has been reduced to 2,721,- 
104 bbl per day. This is cut of 121,- 
642 bbl from July’s production. 

New Mexico’s August allowable has 
been cut 2664 bbl from July’s produc- 
tion of 238,185 bbl. Louisiana’s August 
allowable has been set at 612,690 bbl, 
a cut of 27,228 bbl a day from July 
production. 
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Crude Price Cut 

Ashland Oil and Refining Company 
and the Ashland Oil and Transporta- 
tion Company has reduced the price 
of crude in the Illinois basin 12 cents 
a barrel to $2.90. Eastern Kentucky 
crude oil was reduced 25 cents to 
$2.77 a barrel. The Ben Franklin Re- 
fining Company has cut prices 10 cents 
a barrel to $2.80 for crude oil in five 
Oklahoma counties. Rock Island Oil 
and Refining has cut its prices 10 cents 
a barrel to $2.80 for 40 gravity crude 
and above. Sinclair has reduced its 
prices to approximately the same as 
Rock Island. First major company to 
cut prices, Sinclair is expected to set a 
pattern. 
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Deep Rock Sells Properties 

The board of directors of Deep 
Rock Oil Corporation has accepted, 
subject to stockholders approval, an 
offer from General American Oil Com- 
pany of Texas to purchase its produc- 
ing leases and royalties, refinery, crude 
oil pipe line, and marketing physical 
properties for $22,000,000 and 100,- 
000 shares of General American com- 
mon stock valued at $5,000,000. Gen- 
eral American will lease the refinery, 
pipe line, and marketing properties to 
Deep Rock for 8 years at an annual 
rental of $250,000. Deep Rock will 
also have a preferential right to pur- 
chase the leased properties at the same 
price offered to General American by 
any prospective purchaser. It will also 
have a call on the crude oil produced 
from all of the properties sold. 

Deep Rock will retain its wildcat 
acreage and continue exploration and 
development of oil production. 


ee 


Oil Unions Plan Merger 

A merger af the CIO Oil Workers 
International and CIO’s United Coke 
Gas, and Chemical Workers is in the 
process. Committees from both unions 
will meet in Washington on August 9 
to discuss a joint constitution. Merger 
is expected to give impetus to develop. 
ment of proposed IOCW union. 
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Sumatra’s Oil Nationalized 

Reports from the Hague state that 
oilfields of Bataafsche Petroleum Mij. 
in northern Sumatra have been placed 
under the direct control of the Indo- 
nesian Ministry of Economic Affairs. 
A coordinator has been appointed to 
manage the oilfields. 
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Coal Committee Formed 

President Eisenhower has set up a 
special 6-man committee to study 
problems of the soft coal industry. Coal 
men say that residual oil imports and 
industrial use of gas and oil are cut- 
ting into coal markets, causing un- 
employment and depressing the wide- 
spread coal fields. 
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Import Tax Raise Proposed 
The Independent Petroleum Asso- 
ciation of America has proposed a 
$1.05-a-barrel tax on all Middle East- 
ern imports in excess of 800,000 bbl 
daily. Imports from the Middle East 
average over 1,000,000 bbl a day. 


¥ * 
Oil Stockpile Advocated 


An oil “stockpile for defense” to 
lessen the old import burden on -do- 
mestic economy has been advocated by 
Ben Ramsey, Lt. Governor of Texas. 
Ramsey would have the federal gov- 
ernment combine the importation of 
oil and its foreign aid in an effort to 
help the nation’s economy. 


kk * 
U. S. Imports Mexican Oil 


First shipment of Mexican crude oil 
to arrive in U. S. has been docked at 
Brownsville, Texas. Shipment was ar- 
ranged under the terms of a $22,000,- 
000 five-year contract between Mc- 
Bride Oil and Gas Corporation and 
Petrolio Mexicano (Pemex), Mexican 
government oil monopoly. Initial ship- 
ment of crude amounted to 107,000 
bbl. McBride will receive 7500 bbl of 
Mexican crude oil daily for the next 5 
vears under terms of the contract. 
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PETROLIC PERSONALITIES 





DICK SNEDDON 


OF LONGVIEW AND THE NORTHWEST 

Some right interesting people have been bustling about 
the angelic village recently, particularly we enjoyed meet- 
ing a Longview, Texas, citizen of high repute, namely Cliff 
Trice, who among other things owns and operates the Trans- 
Tex Drilling Company and has some ten rigs digging in 
various parts of the Lone Star state, most of them in his own 
behalf. Cliff is a fine looking, very pleasant chap, and he 
was being convoyed. through the California derrick jungles 
by Jay Bush, a National Supply Company higher-up also 
of excellent repute among the petrolic people. What the 
purpose of their meeting was we didn’t dare to inquire but 
we had a lovely time exchanging pleasantries with them 
and have promised Cliff that the first time we are in Long- 
view we shall give him a call. Another substantial visitor 
was Gordon Elves, managing director of Vulcan Oil Com- 
pany up in western Canada, and a prominent member of 
the Calgary Petroleum Club. Gordon was accompanied by 
Fritz Ripley, Jr., the leading executive in Oil Well Heating 
Systems, Inc., who with the aid of Bob Fulkerson took the 
visitor on an extended trip over the California oil fields. 
Gordon had himself photographed picking an orange right 
off the tree and was much enamored of the California 
climate and scenery. In fact, he already has selected a lot 
in Brentwood for his future home and we are expecting him 
to bob in any minute with his furniture and his golf clubs. 


TULSANS INVADE FAR WEST 

Also showing up recently, in the eievating company of 
Art Quackenboss, the distinguished Union Oiler, were a 
brace of Tulsans, namely Sam Hulse, vice president of War- 
ren Petroleum Company, and his right-hand man, Bud 
Stigletts. With this entertaining trio we consorted briefly 
but pleasingly, exchanging bits of petroleum folklore and 
other species of lore. During the course of this educational 
seance we learned that Sam Hulse is no small shucks as a 
golfer. Indeed, he is reputed to be the inventor of a sound- 
proof sand-trap which is certainly a much needed contribu- 
tion to the safety of the game. Bud’s favorite amusement, 
we are told, is doing the night spots. He tells us that patron- 
age of the cover-charge joints is falling off badly these days 
and performers are having a pretty rough time. 


L. A. PETROLEUM CLUBBERS PLAN DEL MAR DAY 
Larry Kelly, a young-looking old grad from Notre Dame, 
and a prosperous petroleum consultant in Houston, Texas, 
was a visitor in the deep west a short time ago. We found 
him totally submerged in a conference with brother Jimmy, 
Babe Agamenoni, and John Isaacs, the Hillman-Kelly part- 
ners, and by the serious expressions on their respective 
frontispieces we would guess that something of terrific mo- 
ment was under discussion. Larry, you know, was down in 
the Pacific in the early part of the last war, manning a PT 
boat that gave the Japanese Navy a pretty rugged time. In 
charge of the PT boat detail was Jack Sembower, the Shell 
public relations chief out in San Francisco and the adven- 
tures of these boys in the harrowing days following the 
Pearl Harbor debacle, when their few PT boats were almost 
our sole defense in the Pacific waters, makes a mighty inter- 
esting story. Incidentally, Jim Kelley is chairman of the 
activities committee of the Petroleum Club of Los Angeles 
which will stage a Petroleum Club Day at Del Mar Race 
Track on August 18. Members and guests will travel to and 
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from Del Mar by private train, an important element of 
which will be a game room for the conduct of such relax. 
ing enterprises as rummy — with and without gin; domi- 
noes — with and without science; and kibitzing — with and 
without remarks. 





BITS OF NEWS FROM HERE AND THERE 

A brief note from Charlie Reichert, the National Supply 
Company chap who has been over in England for the past 
year Or more, indicates that by the time this is in print he 
will be back in his old West Coast haunts and we'll sure be 
glad to see him. Charlie is a past Grand Potentate of Al 
Malaika Order of the Shrine, and is a fine organizer to 
boot .. . He gives generously of his time and talent to many 
worthwhile enterprises and is by all measures one of our 
better citizens. Ed Bedford, the Western Gulf Oil Com- 
pany’s top landman, is also traipsing about Europe as we 
write, especially Scotland which has the distinction of being 
Mrs. Bedford’s birthplace. Her father, Bill Learmont, is an 
ex-Standard Oiler, a grand old gentleman who in his 
younger days was an outstanding Scottish actor. It was a 
bit surprising to learn that Frank Morgan, the former 
Richfield vice president, had accepted a post as director 
and technical advisor to the Ampol Exploration Company 
of Sidney, Australia. Somehow we just can’t picture Frank 
very far from the local scene in which he has moved with 
dignity and marked success for the past 30 years more or 
less. H. H. “Bert” Kelly, director of purchases for Rich- 
field, is another European traveler as of the moment. Fol- 
lowing his recent retirement, he took off for Europe and 
will spend most of his travel time in England where he was 
born, despite his Hibernian moniker. Emery Squires be- 
comes the Kelly successor and there is every indication that 
this is a popular choice. 











Glee 


“Somebody’s gonna suspect we ain’t got a regulation dope 
kettle here when they see us roastin’ weiners on it.” 
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Work Simplification Class. 


The Idea Crop Just Needs Harvesting 


Everybody from errand boy to president benefits 


when employees learn to “work smarter — not harder’ 
ploy 


THEY harvested a crop of ideas at 
Texas Instruments Incorporated dur- 
ing the last two years that were valued 
at a ‘million dollars. 

The company estimates it saved that 
much by putting into operation im- 
proved methods worked out by em- 
ployees in the Work Simplification 
Program. Motto of the program for 
better methods is: “Work Smarter — 
Not Harder.” 

Remember the rash of jokes about 
the efficiency experts — pictured as 
busybodies who came into a plant and 
told people how to do everything, then 
collected a big fee and left things in a 
worse mess than before? There was 
enough truth in the kidding of effi- 
ciency engineers to cause some of them 
to work on the method improvement 
problem from a different angle. The 
new approach said: “The greatest ob- 
stacle to cost reduction and methods 
improvements is not created by engi- 
neering difficulties; rather, it is set 
up by the mental attitude of the peo- 
ple doing the work who already feel 
that they are using the best possible 


*Managing Editor. 


ERNESTINE ADAMS* 


methods. The answer to the problem is 
to teach the man on the job to be his 
own efficiency expert.” 

That sounded like a good idea, but 
how could you do it? What would 
his reaction to be if you did help the 
guy out? Would he get mad if he had 
to change his working habits? Could a 
person learn to look for new methods 
or new ideas? Were they gifts of in- 
spiration, and, if so, could you find 
means of inspiring ideas? 

Those are a few of the questions 
that had to be answered before ‘Texas 
Instruments planted its Work Simpli- 
fication Program and reaped the har- 


vest of a million dollars worth of ideas. _ 


John S. Dufford, Industrial Engi- 
neering Division assistant vice presi- 
dent, decided to investigate thoroughly 
the application of this new approach. 
He sent C. P. Dotson to attend the 
Lake Placid Work Simplification Con- 
ference held under the direction of 
Allan H. Mogensen. One of the staff 
members is the famous consultant 
engineer, Dr. Lillian M. Gilbreth, 
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heroine of “Cheaper by the Dozen.” 
When Dotson returned, he arranged a 
two-day executive appreciation con- 
ference early in January, 1953, to be 
conducted by Mogensen. Included in 
this executive group of 25 men from 
top management were Eugene Mc- 
Dermott, chairman of the board, J. E. 
Jonsson, president, P. E. Haggerty, ex- 
ecutive vice president — all of Texas 
Instruments — and Fred J. Agnich, ex- 
ecutive vice president of Geophysical 
Service Inc. The fact that top manage- 
ment was sold was proved by the sub- 
sequent installation of the Work Simp- 
lification Program as a function of the 
Industrial Engineering Division. 

About two weeks after the execu- 
tive session where the new approach 
was outlined, the first course was be- 
gun for the top supervisory and tech- 
nical employees of Texas Instruments. 

Trainees were selected from different 
departments, such as engineering, pro- 
duction, manufacturing, etc. Each class 
is composed of 16 conferees. The first 
classes were of employees from higher 
management positions and from mid- 
dle management supervision. 
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BEFORE 





OLD METHOD — One hand holding and other hand working. 
Lamination difficult to pick up and position with coil. 


FROM ASSEMBLY SHOP — Laminating a transformer coil. 


In time the Work Simplification 
Training Program will be given to every 
person employed by the company, be- 
cause the ultimate objective is to train 
every employee to get into the habit 
of looking for better methods in his 
or her job. The course, which is held 
over a period of 12 weeks, meets 2 
hours each week. 

Just to get an idea of what the course 
is like, a brief resume of each session 
follows: 


BEFORE 





OLD METHOD — Excessive handling, adjustments, and 
setup required in inspection of machined part. 


AFTER 


Objective 

In the first session the employee is 
given the objective of the program, 
which is “to make a better product at 
a lower cost and at the right time.” This 
session gets to basic premises, discuss- 
ing the reason why human beings work. 
They work because they desire to gain 
something, and it is pointed out and 
illustrated how employees gain from 
increased productivity, rather than lose 
from it. Another thing discussed in this 


AFTER 





and reducing time spent in 


FROM QUALITY CONTROL DEPARTMENT — Job-checking for concen- 
tricity of three outside diameters and two inside diameters on a machined part. 
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NEW METHOD — Using both hands effectively, lamination 
easy to grasp, fixture holds assembly. 


PRODUCTIVITY INCREASE, 210% 


first session is that resistance to change 
and resentment of criticism is natural 
in human relations, and an appeal is 
made to employees to keep an ‘open 
mind so that ideas for improvement 
will not be shut out. 

The whole second session is devoted 
to the subject of how production in- 
creases employment. The employee 
must realize that when he has an idea 
for improving his work through using 
a better method his job will require 
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NEW METHOD — Holding fixture permits continuing of operations 
“make ready’’ and “put away”’. 


PRODUCTIVITY INCREASE, 275% 
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OLD METHOD — Continuous walking, one hand hold- 


ing, one hand working. Large area required. 


FROM OFFICE — Job is collating papers in consecutive order. 


less human labor. He will not be out of 
a job, but will help create more jobs. 
Increased productivity creates employ- 
ment and the employee must be con- 
vinced of it before he can successfully 
apply work simplification. 


Charts 

In session three the charts used 
in work simplification are described. 
These are the- Flow Process chart, 
which emphasizes distance, the Multi- 
ple Activity Process chart, which em- 
phasizes time, and the Operator Process 
chart which emphasizes individual mo- 
tions of a person doing the job. 

An organized approach to solving 
problems is presented in the five-step 


BEFORE 


eR 





OLD METHOD — Miscellaneous information was 


Printed on compensator coils and similar piece parts. 


pattern for simplifying work. These 
five steps are: 


1. Pick the job to improve. 

2. Break down the job in detail. 
3. Question the job. 

4. Develop the new method. 

5. Apply the new method. 


For the first time an assignment is 
made to pick a job and draw up a Flow 
Process chart on that job. 


Designing Method 
At the fourth session the Flow Proc- 
ess chart is analyzed and an attempt is 
made to develop a specific new method 
that will improve a particular job. In 
developing the new method, here are 


AFTER 


LrrrITT 






NEW METHOD — Both hands working simultaneously 
and effectively, small circular work area used. 


PRODUCTIVITY INCREASE, 720% 


some of the questions that must be 
answered: 

Can, we eliminate the operation? 
Can we combine it? 

Can we change the sequence? 
Can we change the place? 

Can we change the person? 

Can we improve? 


AMA wwe 


Applying Method 

The fifth session is concerned with 
applying the method decided upon, and 
studying how the operator, who is go- 
ing to carry it out, should be brought 
into the picture. 

In this session two difficulties in 
dealing with people are mentioned. 
First, people resist what they do not 





NEW METHOD — Use of simple machine, made for a cost of 
$45, allows quick, easy printing on machine-mounted device. 


PRODUCTIVITY INCREASE, 540% 


FROM ASSEMBLY SHOP — Applying data and directions to coils. 
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BEFORE 





OLD METHOD — Castings surrounded with shredded paper 
packed tightly to hold frame securely in place. 


AFTER 


FROM PACKING DEPARTMENT — Packing reel frames for air shipment. 


understand. To offset this resistance, 
the new method should be explained 
and demonstrated and ideas of employ- 
ees should be solicited. Second, natural 
resentment of criticism must be kept 
in mind and care exercised so that 
presentation of the new method does 
not infer criticism. 

The point is that the operator must 
be convinced that he can do a better 
job and do it easier by putting the new 
method into practice. 

The suggested improvement must be 
evaluated from a technical point of 
view as well as from the human rela- 
tions involved. This brings up a new set 
of questions. Is the proposal practical? 
Will it reduce costs? Will it increase 
production? Will it improve quality? 
In other words, is it a good buy? And 
will the cost of installing it result in 
ultimate savings? 


Motion Economy 

In sessions six and seven the princi- 
ples of motion economy are taken up 
and working areas and positioning of 
tools and materials in the work place 
layout are studied, along with the mo- 
tions of the hands. 

The right and left hand process chart 
is studied in sessions 8 and 9, and the 
multiple activity chart in sessions 10 
and 11. 

The last session is a review of the 
whole course and the theme is “Are you 
too busy to be efficient?” 

As the course is going on there is a 
constant effort to apply the principle to 
the work at hand. Most of those so far 
who have taken the course at T I are 
first line supervisors, technical person- 
nel, and middle management. These 
individuals work on improvements in 
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their own jobs or the jobs of the per- 
sons under them, applying the lessons 
brought out in each session of the 
course. If improvement ideas are diffi- 
cult to arrive at, movies are taken of 
the job showing how it is being done so 
that the picture can be seen by every 
one in the class and the whole group 
can put its collective mind to the 
problem. 

Movies are taken of many of the 
improvements made, showing the 
before-and-after methods. It is interest- 
ing, and in some cases, actually star- 
tling to see what a difference improved 
methods can make in an operation. 


Better Teamwork 

A by-product of these courses has 
been a greater cooperation and under- 
standing between departments. As the 
various management groups become 
acquainted in the sessions they attend, 
there is better spirit of teamwork in the 
organization. 

After 12 two-hour sessions and at 
least one improved method to his 
credit, an employee graduates at a ban- 
quet attended by top executives. 

The program does not end with the 
graduation. Each class has a refresher 
every year where members review 
briefly the entire program, see the 
movies that have been made since their 
class was completed and what has been 
accomplished in other groups. They 
get together and tackle a job. Several 
groups will work on a single problem 
and there is considerable interest in the 
project. 

In one instance a before-and-after 
movie showed how a decal was trans- 
ferred to a transformer. In the first im- 
provement an easier method was found 





NEW METHOD — Cardboard fillers used 
to support castings in center of box. 


SAVINGS — Weight of package reduced 
56 Ib; packing labor reduced 50%. 


of putting on the decal, where both 
hands could be used instead of one. 
This was 190 per cent more efficient 
than the original method. The em- 
ployee who worked on this problem, 
however, finally came up with a stamp- 
ing machine which saved the cost of 
the decal entirely and made the opera- 
tion much simpler, improving it an- 
other 540 per cent. (Page A-41.) 

The program has been skillfully 
handled at Texas Instruments. Whether 
it would have the tremendous success 
in all companies that it has here would 
depend on several factors. In the first 
place there is very high morale through- 
out the organization of Geophysical 
Service and Texas Instruments. The 
firm has grown rapidly, has an unusual 
spirit of teamwork and there is-a feel- 
ing of confidence in the company and 
in the individual’s place in the com- 
pany. This, of course, gives the Work 
Simplification Program a much better 
chance of succeeding than it would 
with a different background. 

The Work Simplification Program 
seems to be based on sound theory and 
it has produced evidence of remarkable 
success. Dotson says it is applicable to 
every type of operation. It has been 
used in the accounting department as 
well as in the engineering and manufac- 
turing departments and is scheduled as 
a program for drilling crews (in the 
geophysical company) in the future. 

If employees are convinced they gain 
by greater productivity, then the 
ground is well prepared and ideas are 
nourished. When employees are sold 
on the slogan “Work Smarter — Not 
Harder” they will reap a harvest of 
new ideas for themselves and _ their 
associates. zat 
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The discovery well at Garzan. 


TURKEY’S OIL PROSPECTS INVITING 


This Middle East country has great petroleum possibilities and new 


favorable laws for private capital — Results will be interesting 


Less than fifty years ago Turkey com- 
prised a territory covering, with the 
exception of Iran, all the lands now 
known as the Middle East. Turkey, or 
the Ottoman Empire as it was known 
then, got involved in the First World 
War and at its end lost Iraq, Kuwait, 
Saudi Arabia, Yemen, Urdun, Syria, 
and Palestine, a total of seven inde- 
pendent states at present. The evidences 
of extensive oil seepage in some of these 
countries have been known since the 
Sumerian days. With the plethora of oil 
from the Near East and the compara- 
tive insignificance of the present pro- 
duction in Turkey, one might think this 
country contained no oil at all. As a 
matter of fact more than 50* occur- 


_—— 


*Bulletin American Association of Petroleum 
Geologists, Aug. 1950, P 1718. 


CEVAT E. TASMAN 


rences of oil and gas seepage are re- 
corded from the various sections of the 
country. 

But these evidences did not receive 
serious attention till Ataturk founded 
the new Turkey on the ashes of the old 
Ottoman Empire. It is true that a minor 
attempt to drill for oil in Murefte and 
Iskenderun took place at the turn of 
the century, and at Hasankale during 
the first World War. But they were 
soon abandoned. The serious quest for 
oil in Turkey begins with the creation 
of a governmental organ to do petro- 
leum exploration in 1933. Pioneer 
scientific work done by this body 
and the MTA Institute, which suc- 
ceeded it in 1935, has laid the founda- 
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tion of exploration for oil in Turkey. 
Due to the limitations of the re- 
sources at our disposal, a decision had 
to be made as to where to concentrate 
the efforts involved in the search. 
Southeastern Turkey appeared to be a 
natural geographically as well as geo- 
logically though the Asmari Limestone, 
the prolific producer in Iraq and Iran, 
is either absent or eroded in Turkey. 
By the end of the first season’s work 
a number of structures were observed 
and a fair idea of the stratigraphy 
gained. It was decided to continue with 
the exploration in spite of the absence 
of the Asmari possibility as experience 
had shown the Cretaceous as a partic- 
ularly prolific horizon in Mexico and 
elsewhere. So with the Cretaceous as 
the objective, Basbirin, Hermis, Ker- 
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1. Murefte 
2. Adana 
3. Hatay 





Areas where drilling has taken place: 
4. Sazgin 7. Resan 
5. Raman 8. Kentalan 
6. Garzan 9. Gercus 


Map of Turkey showing sites of wells drilled and districts. Seven of the districts are available for license to ail applicants but 
the two hatched areas are clesed at this time. 





10. Hermis 
11. Kerbenl 
12. Basbirin 








bent, and Raman structures in South- 
eastern Turkey were mapped by 1937, 
17 years ago. 

Southeast Turkey’s structural posi- 
tion is very interesting. In the north it 
is bounded by the metamorphics of 
Bitlis massif which has been deposited 
on the old paleozoic geosynclino. A 
flysch series south of the massif sepa- 
rates the Bitlis massif from the fore- 
deep in which approximately 20,000 ft 
of sediment have been deposited from 
the Devonian to the close of Cenezoic. 
This zone extends from the Iraq boun- 
dary near Zaho to Karacadag moun- 
tain (Basalt) west of Diyaribakir and 
contains the outstanding petroleum 
province in Turkey. 

Stratigraphy. A brief reference to the 
stratigraphy of this area follows: 

The Paleozoic is represented by the 
Devonian and Permo-Carboniferous 
which outcrops at Harbol in the east 
‘and at Hazru in the west of the fore- 
deep and is characterized by quartzitic 
and dark grey limestones, argillaceous 
shales with intercalations of sandy 
members. It is in these Devonian sands 
that impregnations of oil have been 
noted at Hazru. 

Triassic of this region with its green- 
ish grey shales, maroon colored marls 
stands out in contrast between the 
Permian limestones below and the 
massive Mesozoic limestones above. 

The Mesozoic limestone above 
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begins with the Jurassic, continues 
through the Albian-Aptian up to and 
including the Turonian. Production in 
Raman and Garzan comes from the 
top of this Turonian limestone. 

The overlying formation is a shale 
section about 2500-3000 ft thick. 
Lower part of this shale section is 
Senonian and the upper part belongs 


to the Paleocene. It is locally called 
“Germav” and constitutes the cover 
rock in the area. The degree of its in- 
duration is a measure of its ability to 
seal the lighter hydrocarbons in the 
reservoir. 

Germav beds underlie the reddish 
partly continental “Gercus” beds which 
in turn underlie the Midyat limestone. 
This limestone is the surface formation 
over most of the known structures. The 
Midyat limestone is of middle Eocene 
age. Near the Syrian and Iraq border, 
however, it appears to go higher in the 
section and contains some Oligocene 
and even lower Miocene forms in its 
upper part. 


Drilling for Oil in Turkey 

Drilling for oil in Southeastern Tur- 
key began in 1934 on the Basbirin 
structure. From that time until 1954, 
almost 20 years, about 250,000 ft of 
hole have been drilled on 68 different 
locations. Eighteen of these were struc- 
tural holes averaging 500 ft. But the 
rest have been normal oil wells, some 
in Adana area exceeding 11,000 ft in 
depth. 

Drilling during the last four years 
(1950-1953) has totalled more than 
127,000 ft which is slightly over 50 
per cent of the total drilled since 1934. 
Of the deeper wells 31 have been in 
Raman and Garzan fields where 20 
have been producers. 
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A list of the wells drilled is 
below. 


Feet 
drilled 

ee No. 1 364 
Hoshkoy No. 2 446 
Hoshkoy No. 3 180 
Hoshkoy No. 4 174 

1936 Murefte No. 1 515 Gas 
Murefte No.2 1090 

Murefte No. 3 637 Gas 
Murefte No. 4 600 
Murefte No. 5 584 
1937 Murefte No. 6 318 
Murefte No.7 502 
Murefte No. 8 843 
1939 .... Hayrabelu No.1 1260 
7510 


In this connection it is worth noting 
for historic interest that this area has 
received attention in the latter of 19th 
and early part of the 20th century. An 
oil seep was noted in the Hora (now 
Hoshkoy) creek in 1892 and a four 
cornered well was dug to a depth of 
354 ft. The Ottoman Bank in con- 
junction with a French company 
drilled wells between 141 and 242 ft 
about the same time near Sharkoy. But 
the most noteworthy attempt was by the 
European Petroleum Company, which 
drilled a well to a depth of 294 ft in 
1900 and pumped some 300 bbl of oil. 
Other wells drilled in 1903 and 1904 
reached depths of 1148 and 1453 ft, 
and encountered some gas and oil 
shows but were abandoned. 

The following (1) structural, (2) deep 
tests were drilled in this sector. 

B. Adana-Hatay Area. 


Feet drilled 


1) 1938 ... Hoeali 1 324 

Hocali 2 1,042 

Hocali 3 528 

1940 .... Ekver 1 1,410 

1941.. .... Ekver 2 1,183 

1944 ... Cengen 1 381 

Cengen 2 381 

Cengen 3 381 

1946 . Hoeali 4 857 
Hocali 5 278 ~—-«6, 790 

2) 1939 . . Hocali A 1,493 

1945.......... Cengen 1 3,300 

Cengen 2 1,967 

1950... . Hocali 1 3,062 

Agzikaral 1 6,230 

1951.......... Gengen 1 3,300—4,730 

Gengen 3 4,700 

1952 . Gengen 4 2,410 

Gengen 5 2,345 

Hocali 2 10,400 

Ee Hocali 3 8,110 
1954 .... Hoeali 4 11,625 57,100 


In Iskenderun area some shallow 
wells were drilled by an English- 
German firm during the first decade of 
the present century. 


C. Southeastern Turkey. 


This area has received the greatest 
amount of attention. The drilling ac- 
tivity may be summarized as follows: 


Feet 

drilled 
1934-36 Basbirin | 4,350 
1936-38 |. ; .. Hermis 1 3,080 
1938-39... aka Hermis 2 2,065 
1938-39............... Kerbent 1 3,380 
1989-40......... .. Gercus 1 2,090 
1939-40... 2.2... . Raman 1 3,450 
1940-41............... Raman 2 3,890 
1940-41... 1... .. Raman 3 4,450 
ee ... Raman 5 3,580 





Pumps and motors in back of the drilling platform. 


1941-43... .... Raman 6 4,680 
1945-47........ Raman 8 4,470 
1947-48. ........ ; Raman 9 4,380 
1948-49... a Raman 11 4,220 
_, Saar Raman 7 4,900 
1949..... - Raman,. 12 4,580 
1948-50........ : Raman 14 7,770 
1949 he fee Raman 10 4,900 
1949-50........ Raman 18 5,070 
1949-50 io Raman 19 4,480 
1950. . : .. Raman 21 5,150 
1950 Raman 23 4,480 
1960-51 : Raman 16 6,550 
1952 os Raman 17 4,450 
see ; Raman 25 4,790 
1952-53.... Raman 27 4,900 
1952-53 Raman 26 4,660 
1953 OAL .... Raman 15 4,700 
1953-54 Raman 28 Drilling 4,680 


1953-54... Raman 22 Drilling 4,030 
Garzan 

1945-47............... Gaprsan 1 4,950 
1950-51 RR. Garzan 2 4,950 
1951-52... .. Garzan 3 4,930 
eee Garzan 4 5,100 
1952-53 Garzan 5 4,920 
1952-53... Garzan 6 5,010 
1053-54... . Garzan 9 4,840 
Kentalan 

1950 Es Kentalan 1 1,180 
1951 ARP Kentalan 2 4,920 
1952 ar Kentalan 3 1,900 
1953 Kentalan 5 1,350 
Resan 

1954 Resan 1 Drilling 2,320 


174,500 


D. Miscellaneous. 


RC eae . Kurzot 1 400 
Kurzot 2 486 

1945 Inegol 1 381 
ee .... Polath 1 990 
1946-47........ .... Sazgin 1,521 
3,780 


Summarizing the above we have 


A. European Turkey. . . ; rs 7,510 
B. Adana-Hatay area oes .. 63,800 
C. Southeastern Turkey Nee .. 174,500 
D. Miscellaneous Kx, ; 3,780 

249,590 


Hence from the beginning of the oil 
search in 1934 till the first quarter in 
1954 about 250,000 ft of hole has been 
drilled in Turkey. 

Crude oil production from the 
Raman field has been as follows: 


Bbl Bbl 
Nee 380 1950 113,000 
eer 3,690 1951 120,000 
eee 13,460 _ SoS 151,000 
| 100, SRS 185,000 
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It should be noted that due to the 
limited capacity on the pilot plant pro- 
duction has been held constant except 
for the increased demand of the rail- 
ways during the last four years. 

A contract with Ralph M. Parsons 
Company was entered in December 
1952 for the construction of a refinery 
at Batman, the railway station 15 miles 
north of the field. The refinery is to 
treat 6250 bbl of Raman crude per day 
and produce petroleum products to 
answer the needs of the surrounding 19 
vilayets. The atmospheric distillation 
unit is expected to begin early in 1955 
and the entire plant will be in full op- 
eration at close of the same year. 
Turkey’s only pipe line is a 6-in. line 
bringing crude from Raman to the 
Batman refinery. 

Oil operations in Turkey were con- 
ducted by the government for 20 years. 
Though the results have been success- 
ful as government operations go, its 
tempo was not in tune with the accel- 
erated needs for the petroleum products 
in the country. So the government de- 
cided in November 1952 to open the 
country to private enterprise, Turkish, 
or foreign. The ensuing months were 
the scene of intense activity to prepare 
a petroleum law that would safeguard 
the country’s interest but contain fea- 
tures that will be attractive to the pri- 
vate investor. The task was not an easy 
one as one may surmise but in- 
tense application and consultation re- 
sulted in a draft which was enacted into 
a law by the Grand National Assembly 
on March 7, 1954. The law had the 
support of two parties and the tacit 
approval of the main opposition party. 
That it satisfied the principal require- 
ments of the private capital is evi- 
denced by the continued interest of 
practically all of the important oil com- 
panies. Some of these have already 
taken the necessary permit to conduct 
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President Celai Bayar, wearing cap, and Prime Minister Adnan Menderes, with dark 
glasses, visiting a rig at Raman Oi! Field. 


geological and geophysical work in the 
areas that have been open to explora- 
tion. 

The country has been divided into 
nine districts seven of which have been 
opened for application. The first step 
is the non-exclusive “permit” phase 
when geological and geophysical ex- 
ploration may be performed. To date 
applications for the non-exclusive per- 
mits have been granted to Socony- 
Vacuum Oil Company, Royal Dutch 
Shell, Cal-Tex, Esso Standard (Tur- 
key), a new Jersey Standard affiliate, 
and Kern Oil Company. 

The next step is “license for ex- 
ploration” permitting the applicant to 


drill for oil in exclusive tracts of 50,000 
hectares each or a total of 400,000 
hectares (1,000,000 acres) in a dis- 
trict. These will be given after the regu- 
lations have been confirmed by the 
Council of State, probably sometime 
in the fall. One can apply directly for 
a “license” without going through the 
“permit” phase. After oil is discovered 
the “license for exploration” is granted 
for a period of 40 years renewable for 
another 20 years at its expiration. 
The law recognizes 27% per cent 
depletion. Royalty is 122 per cent and 
after the investment is redeemed net 
earnings are divided 50-50. These add 
up to satisfactory financial features. * 


The party visiting the laboratory at the pilot plant. 































Foreign Briefs 


Australia 
West Australian Petroleum Pty. 
Ltd., has had deep sand showings at 
9789 ft at its Rough Range No. 1, on 
Australia’s west coast. An attempt will 
be made to evaluate these shows by 
making formation tests but due to me- 
chanical conditions of hole, it may not 
be possible to obtain a satisfactory 
test. ; 
Rough Range No. | was spudded in 
on September 5, 1953, near Exmouth 
Gulf, some 600 miles north of Perth. 
Signs of oil were noted while drilling 
and coring at a depth of 3605 to 3620 
ft in late November. A test resulted in 
the first commercial indication of oil 
in Australia, which has spurred the 
present intensive search. 
Russia 
The Moscow newspaper Pravda has 
reported that Europe’s deepest oil well 
is being sunk at Zyzrza in the Soviet 
republic of Azerbaijan, near the Iran- 
ian border. According to Pravda, the 
well has already reached 11,155 ft and 
has another 5905 ft to go. 
France 
A new company, Societe Financiere 
des Petroles (Finarep) has been set up 
by the principal French refining com- 
panies and banks, with an initial cap- 
ital for 100 million francs in 10,000 
shares. The banking interests have 
subscribed for 6670 shares and the oil 
companies for the remaining 3330. 
The new enterprise proposes to take 
interest in several companies search- 
ing for oil in France and the French 
Union. 
Germany 
A wildcat, Wattenheim No. Il, 
drilled by Gew. Elwerath about five 
miles north of Worms and seven miles 
south of the Stockstadt field has found 
oil in the Pechelbronn beds at about 
7750 ft. The well yielded 50 to 60 bbl 
per day. 
Belgium 
A 2600 ft well originally drilled for 
water in the*municipal area of Turn- 
hout, in the north Belgian province of 
Kempen, is being considerably deep- 
ened by the Belgian drilling company 
Foraky, to examine the subsurface con- 
ditions. According to present informa- 
tion, the beds of the Lower Cretaceous 
(Wealden and Valendis), which are oil- 
bearing in Emslan and in the Nether- 
lands, do not occur in Northern Bel- 
gium, but it may yet be hoped to find 
other oil horizons. Petrofina and Kem- 
pische Mij. vor Opsporing van Mine 
al Grundstoffen, also a purely Belgian 
company, have applied for exclusive 
exploration rights in a wide strip south 
of the Dutch border. 
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Make your Drill Stem dollar go farther 


Records show that HUGHES Flash-Weld tool joints cost you less 
per foot of hole drilled. They are more economical because they last 
the life of your drill stem. And they may be safely rehardfaced in 
the field to withstand the wear of extremely abrasive formations. 
Since 1938, more than 32,000,000 feet of drill pipe have been 
unitized with HUGHES Flash-Weld tool joints. When you specify 
Flash-Weld you get the original integrally-welded tool 


joint...and the benefit of the industry’s greatest flash-welding 
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Los Angeles + Houston -« Oklahoma City - Lane-W ells Canadian Co. in Canada + Petro-Tech 
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SHOTS 
fired individually 
for complete 
selectivity 





Ask for more 
information about 
LANE-WELLS BULLET 
PERFORATING 


1S THE HOLE CARD... the experience gained 
in 22 years of perforating service in every major 
oil field in this country...plus thorough knowl: 
edge of your own local conditions and problems. 

There’s the combination that has hung a suc: 
cess record of better than 97% in well over 


200,000 perforating jobs for satisfied operators. 





General Offices, Export Office and Plant + 5610 So. Soto St. « Los Angeles 58, California 
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DIGEST of NEWS and COMMENT 


xk we 





Amazon Basin Agreement 

Peruvian Oils and Minerals Limited, 
Toronto and Texas Gulf Producing and 
Refining Company, Houston, through 
its Peruvian subsidiary, Compania de 
Petroleo Ganso Azul, have signed an 
agreement covering initial exploration- 
development on the Canadian Com- 
pany’s Santa Clara acreage in the 
Amazon basin. 

The agreement covers the drilling by 
Ganso Azul of a test well to 5000 ft if 
necessary on the Santa Clara dome, has 
the intent of continuing development 
subject to results and gives an assur- 
ance of markets in the event of pro- 
duction. Peruvian Oils holds conces- 
sions totalling approximately 1,800,000 
acres of which from 50,000 to 60,000 
acres on the Santa Clara structure may, 
over the life of the agreement, come 
under the working arrangement with 
Texas Gulf. 


x *k * 


British West Indies 


The first high-seas well to be sunk 
in the British West Indies in search 
of oil has started off Trinidad’s south- 
west coast in the Gulf of Paria. The 
well, 6 miles from Codros Point, is 
being drilled by Trinidad Northern 
Areas Ltd., jointly owned by Anglo- 
Iranian Oil Company’s D’Arcy Explo- 
ration Company Ltd., Trinidad Lease- 
holds Ltd., and United British Oilfields 
of Trinidad Ltd. The island has a daily 
crude oil production of about 61,000 
bbl. 


xk kk 
Elk Hills Crude Sold 


U. S. Navy has awarded contract for 
purchase of Naval Reserve crude from 
the Elk Hills Stevens zone to Sunland 
Refining Company on a five year con- 
tract. Stipulation was for the posted 
price plus 712 cents bonus. Standard 
Oil of California received a three-year 
contract for the purchase of crude from 
the shallow zone. 


x & * 

Boom in Mississippi 

Called “the biggest thing that ever 
happened to the oil business in Missis- 
sippi” is the wildcat, Lettie McAlpin 
No. 1, near Bolton, 10 miles west of 
Jackson. Estimates are for as high as 
5000 bbl a day. Last two tests recov- 


ered 748 bbl of 38.3 gravity oil through 
a 16/64-in. choke, tubing pressure 790 


Exploration, Drilling, Producing 


lb, and 545 bbl of 37.91 gravity oil 
through 12/64-in. choke, tubing pres- 
sure 900 Ib. Sand is Paluxy and is said 
to be about 130 ft thick. Strike is first 
oil pay in Hinds County. Well is shut 
in at 9951 ft awaiting construction of 
2000-bbl tank for storage. 

Operator is Larco Drilling Com- 
pany, a firm owned by I. P. LaRue, 
Dallas, and family, which is reported 
to have drilled more wildcat wells in 
Mississippi than any other operator. 


x *k & 


Acadia Parish Report 


Five Star Oil Reports has published 
another of its excellent oil and gas ref- 
erence reports. The subject of this latest 
release is Acadia Parish, one of Louisi- 
ana’s older and still active producing 
areas. Issue is available from publisher 
in Houston at $15 the copy for non- 
subscribers, $10 for subscribers. 


x kk 
SEG Meet Announced 


The 8th Annual Midwestern meet- 
ing of the Society of Exploration Geo- 
physicists will be held November 18 
and 19 at the Adolphus Hotel in Dal- 
las, Texas. Registration will begin No- 
vember 17 for the more than 1000 ex- 
ploration scientists expected. Meeting 
committees are headed by members of 
the Dallas Geophysical Society, assisted 
by members of SEG local sections in 
Fort Worth, Midland, Shreveport, 
Oklahoma City, and Tulsa. 


x *-* 


Cuban Exploration Planned 


Cuban American Oil Company has 
been formed by a group of American 
oil men to conduct exploratory opera- 
tions in Cuba. The company is headed 
by T. F. Morrow, Los Angeles, as presi- 
dent; Herbert W. Klein, Dallas, is ex- 
ecutive vice president; Grady Vaughn, 
Jr., Dallas, is vice president, and 
Ralph Maddox, Dallas, is treasurer. 

Cuban American has earmarked 
$1,500,000 as risk capital for the ven- 
ture. The search will be on 17,000,000 
acres held by Trans Cuba Oil Company 
and Cuban Venezuelan Oil Voting 
Trust, both Cuban national concerns. 
Cuban American has negotiated an 
agreement with the two Cuban com- 
panies to select 750,000 acres for ex- 
ploratory work out of acreage held by 
the latter, plus an option to select an- 
other 750,000 acres. 
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California Crude Hits High 


Intensive development drilling 
brought California crude production to 
a new high last year despite a severe 
decline in established pools according 
to an annual review of production. 

Crude production averaged 1,000,- 
232 bbl daily for the entire year, 1953, 
but a decline in rate was evident to- 
ward the end of the year with the trend 
continuing into the spring of 1954 the 
report stated. Largest increases in pro- 
duction were noted in Ventura Avenue, 
Elk Hills, and San Ardo fields which 
accounted for 25,600 bbl daily of 
added production for 1953. 


xk 
Oil Bills Pass House 


Two bills affecting oil and gas ex- 
ploration on public lands have passed 
the House and been sent to the White 
House. One bill would make various 
changes to modernize and make more 
workable existing leasing laws. Other 
bill would increase the acreage that 
any one person could hold under lease 
or option in any one state. 


* & @ 


Rocky Mt. Geologists Meet 

The Rocky Mountain Association of 
Geologists annual field trip and con- 
ference will be held Oct. 13, 14, and 15. 
The trip will embrace the area from 
Denver to Canon City, with local trips 
in the Canon City area. It will be made 
entirely by observation type bus. A 
feature of the trip will be an address at 
Florence, Colorado, where oil was dis- 
covered in 1862. 


Kw 


Line to Spur Exploration 
The projected 1446 mile pipe line 
from gas fields in the San Juan Basin to 
the Pacific Northwest, which was re- 
cently approved by the FPC, should 
increase gas exploration along the pipe 
line route, particularly in eastern Ne- 
vada and the Green River area of 
Wyoming where El Paso Natural Gas 
Company holds extensive mineral 
rights. While popular opinion is that 
the FPC’s refusal to permit the impor- 
tation of natural gas from Canada to 
the Pacific Northwest will mean a re- 
duced supply of surplus gas available 
from the Southwest to Southern Cali- 
fornia, development of new gas fields 
in the above mentioned areas could 
eventually more than offset the loss. 
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To meet the requirement for a casing centralizer which can 
be started in “slim” holes, without the application of external 
force, Baker now offers the Model “H” /5-Range HINGE- 
LOK Casing Centralizer. It is also successfully used on the 
first few joints—for easy starting—followed by Baker Cen- 
tralizers with greater bowed height to center the casing 
when the hole is over-size or irregular in bore size. 


“Reach” (Bowed Height) of Springs is vital factor 


Where well conditions require the use of centralizers which 
provide ease of starting combined with maximum “reach” 
(bowed height of springs) to ensure a positive, uniform 
annular cementing space around the casing, you can select 
the range of Baker HINGE-LOK Casing Centralizer truly 
“tailor-made” for your needs. 

The increased reach provides adequate, all-around 
cementing space even though the hole size varies consider- 
ably from the drill bit size. Without such increased reach, 
there always is danger that the casing will contact the wall 
of the hole between centralizers, and a poor cement job at 
that point will follow. 


HINGE-LOK permits fast, easy mounting 

Baker HINGE-LOK Casing Centralizers are installed in a 
matter of seconds while running-in, as no welding is required. 
Simply close the HINGE-LOK Centralizer around a coup- 
ling—then insert drive nails which thread themselves into the 
hinge knuckles and will not come out. When exact spacing 
is desired, easily installed Stop Rings are plug-welded at 
required positions. Either mounting method permits unlim- 






BAKER MODEL “KH” 
15-Range HINGE-LOK 
Casing Centralizer 
Product No, 9115 
For easy starting 

in “slim” holes. 





ited free rotation of the casing without rotation of 
centralizers. 


Easily Started WITHOUT “Snubbing” 
By properly selecting and spacing centralizers of suitabl 
range, all need for applying external starting force is elimi 
nated, even in “slim” holes. The superior spring design of 
Baker HINGE-LOK Casing Centralizers permits easy start 
ing, but the powerful centering force remains after reaching 
the desired cementing point. 


Maximum effective centering force 

Inasmuch as the primary function of any casing centralizer 
is to provide a positive, uniform annular cementing space 
around the casing, the “maximum effective centering force” 
is likewise of primary importance. Baker HINGE-LOK Cas- 
ing Centralizers provide the desired cementing space at the 
cementing point regardless of repeated flattening of the 
=— This advantage is especially desirable in off-vertical 

oles. 

The engineered bow shape of the springs, with an ideal 
relationship between the length and the bowed height of the 
springs, provides maximum landed centering force in any 
combination of casing sizes and open hole sizes. 


Call BAKER for “Resultful” Centralizer Service 
Just call any Baker representative or office for the kind of 
service every operator appreciates—sincere, courteous assist- 
ance to help you get successful “first-time” Cementing results. 


BAKER OIL TOOLS, INC. 
HOUSTON « LOS ANGELES « NEW YORK 
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BAKER MODEL “H” 20-Range HINGE-LOK 
Casing Centralizer ¢ Product No. 9112 


Recommended where LESS-THAN-NORMAL CLEAR- 
ANCE exists between the casing ON which the cen- 
tralizers are mounted and the casing THROUGH 
which the centralizers are run. In cases of over-size 
or irregularity of the open hole, it is often advis- 
able to ryn the “H-20” Centralizer on the first few 
joints—for ease in starting—followed by the “’H-25” 
or the “H-50” Super-Range Centralizer. 


BAKER MODEL “H” 25-Range HINGE-LOK 
Casing Centralizer ¢ Product No. 9113 


Recommended where NORMAL CLEARANCE is pres- 
ent, and no serious problem of over-size hole is 
anticipated. The “’H-25” Centralizer is recommended 
where conditions are such that starting force would 
be a problem with the “"H-50” Super-Range Cen- 
tralizer, in which case the H-25 might be used on 
the first few joints and the H-50 run above it. Al- 
though the H-50 requires a larger spacing interval 
for easy starting than centralizers having a smaller 
range, fewer “H-50” Centralizers—with their supe- 
rior reach—ensure even greater effective centering 
force. 
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BAKER 


HINGE-LOK 


CASING CENTRALIZERS 


you are sure to get MAXIMUM CENTERING FORCE throughout the zone to be cemented. 


BAKER MODEL “H-50” Super-Range 
HINGE-LOK Casing Centralizer 
© Product No. 9114 
Recommended for GREATER-THAN-NORMAL CLEAR- 
ANCE—wherever the diametral clearance between 
the casing ON which the centralizers are mounted, 
and the casing THROUGH which they are to run 
exceeds five inches; or for NORMAL CLEARANCE 
where extensive hole irregularities are anticipated. 
No other centralizer can provide such effective cen- 
tering action as the “H-50” in irregular or over-size 
hole sections, or in cavities. By increasing the bow 
of the springs (without proportionately increasing 
their resistance to starting) maximum centering effi- 
ciency is assured, regardless of individual well 
conditions. 








~-AGEALON 
BOTH GIDE 


MEANS DOUBLE 
PROTECTION 
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Two-piece parallel expanding gate ‘construction 
gives positive up-and-down-stream seal. 





| AAak Cut Dark 


The W-K-M design | sty for the 
most effective seal of any other 2 in 
closed position, the split gate with its 
parallel faces, seats so tightly against both 
upstream and downstream seats that it is 

> as positive a seal asa steel plate welded 
across the conduit.: Yet, | the gates move 
freely under all conditions when o opetice 
and closing the valve. The Wie shales i aah 
illustrate the ‘Sepetal cohesion. 





















































CI 1 This sketch shows the adateat construction of the gates. The 
: : _ The fit | cross-section sketch, fF ht, illustrates how. t e ey ates : left. if is. in the. _operati position. | : 4 ed _ planes. are. 14 
i _ move within the valve in oper |... lin intimate contact. and_ the distance! from. f to face we'll 
} gate face to gate face (X) is a -caH-X. The right sketch show the gates in expanded | 
distance between the seats, thus ‘position. One’ gate has’ “moved--up inereases| the > 


























| Ey renning while the valve is being of 7 44 overall width to X + AX, @ width wer gréct engugh to provide | 
_ The fades ‘sketch shows the position of the gates ; when the the desites seating Prepare, ¢ L} 
valve is closetl. Here the solid: of the gates bear agaist | i had gi ae i ji 
) the seots at @ high pressure: by the stem serew'and the i SRS Sa Ree 1 
ct ~ 4nelined p of the gates. 1 readily be seen- there. =~ t 


is @ complete seal on both babs} sp that direction of flow or 
pressure have no effect whatever on the perfect seal of the valve. 
| The last sketch shows the valve in open position. The same 
; seating pressure bears against both seats, but the gate \condvits ; r= 
“are lined up with the valve conduit providing a smooth, full bore = J; retest te ‘Tie 2 AS Pees 
i passage for the line fluid. Seating tightly on both sides pre- | | | 
vents pressure and foreign materials from entering the body. 


Why not call your nearest W-K-M Representative 
and ask him to show you the — 
“tell all” small-scale working model. 
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Export Office: 30 Rockefeller Plaza, New York, N. Y. 
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Smoothing the path of power... 













STRAIGHT ()_ BARREL 


WATE 


RATIONAL 


torque 
converters 








roller 
bearings 


Oilmen everywhere are investigating the new 
National Torque Converters. And it’s 
easy to understand. 


The ability of the torque converter to isolate 
torsional vibration, and to absorb 

sudden and severe impact load, provides smooth 
shock-free power transmission, which 

greatly extends the life of both the engine 

and the driven equipment. 


It’s easy, too, to understand why Hyatt Roller 
Bearings are being used by National in 

building these converters. Like most equipment 
builders, National has learned by experience 
that Hyatts are always outstanding in life, 

load capacity and operation. 
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HYATT BEARINGS DIVISION + GENERAL MOTORS CORPORATION 
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HARRISON, NEW JERSEY 


To obtain more information on products advertised see page E-43 B-7 
































(1) Photograph of new soluble plug injec- 
tor with handle in operating position. 


(2) Section drawing through soluble plug 
injector showing flow in “Operate” 
position. 


(3) Flow through injector when handle is 
in “load” position. Loading cap 
removed. 


Unique high pressure valve permits operator to 


A new valve, which has recently been 
perfected, permits the insertion of sol- 
uble plugs into high pressure oil lines 
without interrupting flow. 


Where It Is Used — The principal use 
of the new device, called a “soluble 
plug injector,” will be as a part of the 
hydraulic system of pumping oil wells. 


In that system, deposition of paraffin in 
surface lines and in well tubing is 
removed by using hydraulic power to 
force soluble plugs through the line to 
scrape paraffin loose. It is normal prac- 
tice to force the paraffin either to the 
bottom of the well in the case of tubing 
deposits, or to the tank in the case of 
surface flow lines. 


To perform the operation of injecting 
soluble plugs it has heretofore been 
necessary to shut off flow and drain the 
line prior to inserting the plug. The new 
injector, however, eliminates this re- 
quirement and thereby greatly simpli- 
fies the operation. 

In its present form, the new injector is 
applicable for injecting plugs in surface 
power oil lines at the central power con- 
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Inject Paraffin Control Plugs 


Without Flow 


trol station. It is also used under the 
4-way valve of the parallel type hy- 
draulic Free Pump System for running 


soluble plugs down the production 
(small string) tubing. 


The injector is available in 1” and 114” 


sizes and is designed for 5,000 psi 
working pressure. 


How It Works — The assembly is of 
unique design. Within its cast steel 
body is a plug which is square in cross 
section. Through this square plug is a 
large diameter hole which serves as the 
loading chamber for the soluble plug. 
In the operating position, the square 
plug is oriented so the large hole is in 
line with the flow going through the 
injector. The square plug itself is held 
between two spring-loaded shoes which 
serve to direct flow through the hole. 


When the square plug is turned 90° (to 
“Load” position) by the external oper- 
ating handles, the spring-loaded shoes 
unseat as the plug is rotated. They ride 
up over the corners of the plug, and 
slide to a new seat on a pair of oppos- 
ing faces. In this position, there is a 


Interruption 


fluid channel between: the two shoes 
through a hole drilled in the square plug 
so as to bypass the loading chamber. 


In the load position, the chamber in 
the square plug is in line with a loading 
cap. By bumping a bleeder valve in the 
cap, the line pressure within the load- 
ing chamber is relieved and the cap can 
be removed. At this time, the seating 
shoes are hydraulically held on seat and 
force the line fluid to flow through the 
bypass channel. As soon as the soluble 
plug is inserted in the loading chamber 
and the cap replaced, the operating 
handle is turned back to “Operate” po- 
sition. This puts the soluble plug into 
the flow stream which forces it down 


the line. Flow through the injector is - 


continuous throughout the operation— 
it is never interrupted. 


Availability — The soluble plug injec- 
tors are available, in any quantity. 
Order from the manufacturer, KOBE, 
INC., 3040 East Slauson Avenue, 
Huntington Park, California, or 
through any of the company’s district 


Offices. (ADVERTISEMENT) 
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SPEED REDUCERS — 
AND INCREASERS: 


TRAILERS 





FOUNDRY & MACHINE COMPANY 


LUFKIN, TEXAS 
Branch sales and service Houston, Dallas, New York, Tulsa, Los Angeles, Seminole, Oklahoma City, 


Corpus Christi, Odessa, Kilgore, Wichita Falls, Casper, Wyoming; Great Bend, Kansas. 
Lufkin Equipment in CANADA is handled by 


THE LUFKIN MACHINE CO., LTD., 14321 108th Avenue, Edmonton, Alberta, Canada. 











Years of engineering research and on- 
the-rig testing have culminated in the 
E-80 Sensater, a revolutionary dia- 
phragm-type sensing element for all 
types of hydraulically operated scales 
and other weight-indicating devices. 
Among the first instruments to be 
geared for Sensater operation were the 
famous Martin-Decker Type D and E 
Weight Indicators. The sensitivity of 
these weight indicators, long recog- 
nized as the leaders in oil-drilling in- 
strumentation, has now been infinitely 
increased. The E-80 Sensater derives 
its accuracy and sensitivity from a new, 
wonder-working, mobile diaphragm 
that, through a novel construction prin- 
ciple developes a stroke equal to a pis- 
ton’s travel. But—although it displaces 
the same amount of fluid as the Type D 
or E piston — it does so with no fric- 
tion whatsoever! 

The Sensater’s mobile diaphragm is 
far different from the diaphragms that 
most people are familiar with. Unlike 
ordinary diaphragms, it doesn’t deflect, 
but always moves with its backing 
plate. Consequently, the area pushing 
against the hydraulic fluid remains con- 
stant, always transmitting a true indi- 
cation. This absence of sag in the dia- 
phragm also precludes any chance of 
its being ruptured by too much pres- 
sure. The diaphragm has a %” 
U-shaped annulus which is held in 
place by the Sensater housing. When 
the diaphragm makes a stroke the un- 
supported part of this flexible, 
U-shaped outer-edge moves with a gen- 
tle, rolling motion that is free from 
stretch and friction. 

The Sensater opens new Vistas of 
accurate measurement for crane weight 
indicators, hook scales, drawbar ten- 
sion indicators, and many other types 
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Remarkable new pressure transformer gives you 


weight-indicator accuracy never 


before thought possible 


The Martin-Decker 


E-80 SENSATER 
with the MOBILE DIAPHRAGM 


Although the Sensater is a diaphragm- 
type pressure transformer, it slips in 
place on the anchor in the same man- 
ner as the piston type. Deadline pull 
on the anchor immediately transmits 
an accurate signal to the driller’s 
weight-indicator dial. 


of hydraulic weighing devices. It trans- 
mits direct, no-lag signals to the weight 
indicator gauge, and does so without 
O-ring or other friction-causing pack- 
ing. Nothing to wear out. It is com- 
pletely self-aligning. Leakproof. It 
withstands tremendous pressure (up to 
5400 pounds per square inch!). Posi- 
tively unaffected by fluid and tempera- 
ture changes. The accuracy of the 
weight indicator reading remains con- 
stant even if there is a variation in the 
amount of fluid in the system. Thus, 
there are no tricky installations, load- 
ing, or calibration problems. 

The new E-80 Sensater will be fur- 
nished with all Type D and E Weight 
Indicator Wire Line Anchor combina- 
tions. If you choose to purchase a Sen- 
sater alone to replace your old piston 
transformer, the new equipment can 
easily be slipped into your anchor in a 
matter of minutes. Its self-alignment 
principles further simplifies installation 
and operation. 

The engineering miracle of the Sen- 
sater is the friction-free stroke. There 
are no problems of friction, wear, or 


























THE MOBILE DIAPHRAGM IN THREE POSITIONS. 
The Sensater diaphragm's friction-free stroke 
gives the unit amazing displacement capabili- 
ties. The unsupported U-shaped annulus will 
withstand pressures up to 5400 psi. 











piston-rod corrosion, as are sometimes 
encountered with cylinder-type pres- 
sure transformers. Although the mobile 
diaphragm developes a stroke equal to 
a piston’s travel, it is so engineered 
that one component cannot possibly 
rub against another. In fact, the mobile 
diaphragm is so free from friction that 
hysteresis (molecular resistance) can 
be measured only with delicate labo- 
ratory instruments. 

The E-80 Sensater is rugged and 
foolproof. It is designed for years of 
trouble-free operation and to give you 
weight accuracy never before thought 
possible. 

Further information about the Sen- 
sater can be had by writing to the 
Martin-Decker Corporation, 3431 
Cherry Ave., Long Beach 7, California. 


(ADVERTISEMENT) 








NO PISTON OR PISTON ROD 


EXPOSED PISTON ROD 
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—~ IMPROPER ALIGNMENT 
CAUSES ADDED FRICTION 


PISTON TYPE 


SEALS OR O-RINGS 














BOLTS DO NOT TOUCH SOCKETS 
THROUGH WHICH THEY TRAVEL 









NO FRICTION, PACKING 
OR WEARING PARTS 
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SENSATER 








To obtain more information on products advertised see page E-43 


THE PETROLEUM ENGINEER, August, 1954 











Shat 
over 




































=the industry’s 


Most Advanced 





6 Showing convenient door arrangement 
for quickly and easily changing roms. 











































n6 need to dismantle the upper compart- 
asin the lower compartment—or vice versa. 
thas its own side doors and is completely 
e other. 


et i Control Gates». partment. There’s 
over a quarter-century ago, has continually led in new control... ment-to change rar 
gate advancements. And today’s Shaffer Hydtaulic Cellar~: ee wee irtme: 
Control Gates embody features that are years-ahead of the indepefident of 
industry — features developed by Shaffer and found in Shaffer 
Gates exclusively! 





And remember — rams in either or both compartments can be 
changed with equal ease whether the pipe is in or out of the 


SIDEOPENING DOORS are a very important—and exclusive — well! 

Shaffer advancement. To change rams simply unbolt and When you buy cellar control gates you want SAFETY—and no equipment 

swing the doors open—change rams —then bolt the doors shut equals the field-proven dependability of Shaffer Gates, built by pioneers 

again. It’s as simple and quick as that! of such equipment. But don't stop at safety alone—look for the added 

But simplicity is only part of the story. There’s no need to ‘features that make the big difference in cellar control gates—the years- 
ow extra space above or at the ends of the Gate to change ahead advancements you get in Shaffer Gates! 


tams. The doors open across the shortest dimension where 
there’s plenty of room to work. Therefore, the compact over- 
all dimensions give compactness that really means something 
~“fixed-dimension” compactness! 


AND ANOTHER IMPORTANT FEATURE is the fact that you can 
ge rams in either compartment of a Shaffer Hydraulic 
Double Gate without in any way disturbing the other com- 


See your nearest Shaffer representative for 
complete details — or write direct. 


Want a copy of the latest Shaffer catalog? It's free. 





See the Shaffer section of your Composite Catalog. 7 a 
LEADE RSHIDY 






UNWAVER,, (cee) tar a Coe Wale)! 


Because every surface 
is precisely square... 
precisely parallel. 

No skew...WNo skid... 
No oscillation 





“~~ 1} 


to. S i 


RIGHT - ANGLE RIGHT --ANGLE RIGHT - ANGLE separator 











[peeaaxi’ 7 / 


roller ends... pre- bearing surface. . slots . . . precisely machined 
cisely square to precisely parallel to to prevent roller skew, slide 
avoid end rub, oscil- promote unwavering and uneven wear. 

lation and side- rightline rolling. 

shock. 





ROLLWAY right-angle 


solid cylindrical roller bearings 


Loaded at right angles, with no diagonal components to 
impose skew forces. Precisely square and parallel from 
every surface aspect. The solid cylindrical rollers of 
Rollway Right-Angle Roller Bearings follow the right- 
line motion of Newton’s first law, providing unwavering 
orbital rotation around the shaft. Internal friction and 
heat are held to a minimum, Maintenance attention and 
replacement costs are low . . . life and load-performance 
qualities surprisingly high. 


“~ Z 


Our engineers will gladly assist you in selecting the 
best bearing for your particular needs. Complete engi- 
neering and metallurgical services are always at your 


command. No cost. No obligation. Just write or wire. L L ! | Fe 


Rollway Bearing Co., Inc., Syracuse, N. Y. he # EA a4 & G S ; ‘ 


COMPLETE LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 











SALES OFFICES: Syracuse * Chicago * Toronto * Cleveland * Seattle * Philadelphia * San Francisco * Boston * Detroit * Pittsburgh * Milwaukee * Houston ® Los Angeles 
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C545 Copr. Capp Enterprises 1954 


JOHNSTON TESTERS 


first in drill stem testing 


HOUSTON, TEXAS 
LOS ANGELES, CALIF. * CALGARY, CAN. 
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FOR A SAFE CASING RUN 





The Larkin Geyser Shoe contains an exceedingly strong, positive sealing, 
full opening back-pressure valve which will safely handle casing strings 
of any size or length. The proportioned discharge of the slurry through 
the peripheral ports evenly distributes the cement around the casing, 
thus providing the most favorable start toward a successful cement job. 
The internal construction of Larkin Floating Equipment is of a special 
formula Bakelite set in carefully cured concrete. It is easy to drill and 
circulate from the well. 


The satisfactory performance of Larkin equipment is demonstrated in 
a predominant number of wells—each day—in oil fields everywhere. 


LARKIN PACKER COMPANY, INC.. 
ST. LOUIS, MO. 


Larkin 
Geyser Shoe 





7 ‘Through Your Supply Store 


Larkin Regular Larkin M&F Larkin Geyser —_ Larkin Regular 
Float Shoe Float Collar Guide Shoe Guide Shoe 
















Black Magic oil base drilling fluid has been used the 
world over for drilling-in and completion operations 
to prevent permanent damage to the producing forma- 
tion. But the properties of Black Magic are so stable 
that it is also being used extensively for deep hole 
drilling, especially where high temperatures and pres- 
sures are a serious problem. Black Magic has been 
used successfully on many of the deepest wells ever 
drilled. Here are three examples: 













OHIO OIL'S WORLD'S RECORD WELL 






Black Magic replaced the clay-water mud at 10,955 ft. 
in Ohio Oil’s well at Paloma and was used to total 
depth of 21,482 ft. Bottom hole temperature at 20,003 
was 334° F. and flow line temperature was 175° F., 
but basic properties of the Black Magic were not 
affected. Mud maintenance time was negligible and 
costs extremely low. At this same depth, the maximum 
pump pressure was only 1,700 psi. Accurate electric 
and radiation logs were obtained. 




















RICHFIELD’S WORLD'S DEEPEST PRODUCER 


The last 8,000 ft. to TD of 17,895 in this well at Coles 
Levee in Kern County, California was drilled and 
cored with Black Magic. The producing interval is 
17,500 - 17,895 feet from the Eocene. It came in flow- 
ing to become the world’s deepest commercial pro- 
ducing well. Casing (7”) was run and cemented in 
Black Magic at 17,500—one of the deepest cementing 
operations that has ever been performed successfully. 


rilling 


DEEP TEST WELL, STONE COUNTY, MISSISSIPPI 
















The most striking example of the low maintenance 
costs achieved with the use of Black Magic during 
deep drilling took place in this well—the deepest well 
ever drilled in the Gulf Coast and the third deepest well 
in the world. At 14,670 ft. the water base mud was 
displaced with Black Magic and diamond coring con- 
tinued to TD of 20,450 ft. Average cost for Black 
Magic and mud materials was less than $50 a day, 
including transportation. With the water base mud, 
mud conditioning time required 12 to 16 hours per 
core and mud materials averaged over $600 per core. 















The hole was shut down for 6 months and stood full of 
Black Magic without circulation. with a bottom hole 
temperature of 389° F. On going back into the hole, 
6 months later, there was no solidification. Circulation 
was broken at 15,000 ft. with only 600 psi pump pres- 
sure. Mud properties were practically identical to 
those at the time of shutdown. No other mud in 
existence has ever approached that performance. 












For information on deep drilling with Black Magic, 
write for ‘‘Recent Developments in Oil Base Mud.” 


| OIL BASE, Inc. 


BRANCHES: Bakersfield * Long Beach ¢ Ventura 
H Jenni e H e Calgary « Caracas 
Plants in Compton, Houston, Odessa, Duncan one ° py ¢ Cable Address: OBI 
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Right: This “king bolt,"” made of Repub- 
lic Alloy Steel, serves as hitch between 
tractor and trailer. Below: Caterpillar 
Diesel DW15 Tractor and No. 15 Scraper 
working on road job in Colorado. 





How Republic Alloy Steels Help CATERPILLAR 


Take the “king bolt.” It’s the link between tractor and scraper or wag- 
on. It takes all the pull, the bumps, and the shocks when a tractor drags 
earth-moving or other heavy equipment over uneven ground. It has to 
be tough. 


Caterpillar uses a specific Republic Alloy Steel for this part on its DW15 
tractor. And for other parts as well, many of which are not as easy to 
spot. But all of which are important. 





Republic has been supplying Caterpillar with alloy steels for a good 
portion of the 50 years that track-type machines have been roaming and 
moving the earth. More than this, Republic metallurgists have helped 
Caterpillar use these steels to best advantage. 


This year is Caterpillar’s 50th Anniversary in the manufacture of crawl- 
er tractors. And Republic is glad to congratulate a pioneer. You see, 
Republic pioneered the wide use of alloy steels. And we’re still helping 
manufacturers use these steels profitably. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17,N. Y. 


ON SS TEENS 





Other Republic Products include Carbon and Stainless Steels— Sheets, Strip, Bars, Wire, Pig Iron, Steel and Plastic Pipe, Bolts and Nuts, Tubing 
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Rast Soller 


hecause its the 


Best Buy! 








Top View — “JE” Flow 
Control with Positive 
Choke. 


Since O-C-T introduced this compact, easy-operat- 
ing “JE” Flow Control Unit in. 1946, more trees of 
all makes have been topped from the master valve 
Up with this unit than any other make. And there 
‘ls good reason why O-C-T “JE” Flow Control Units 
Gre now on nearly 10,000 trees. It is the only flow 


control on the market that gives you the advantage 


of both a choke and a true valve type gate assem- 

y and seating arrangement. The valve in your 
O-C-T Flow Control unit is a complete. valve type 
Qate assembly . . . with ball bearing construction 
‘tO assure easy, quick operation. Specify O-C-T “JE” 
Flow Controls to your supply store. Use it to replace 
“tee or cross, wing valve, choke and bottom hole 
‘est adapter. Use it to save as much as $300.00 


on every tree. Let your O-C-T. representative show. _ 


Yeu the many other advantages that have made 
“JE Flow Controls the “most. dependable: product 
ever offered the oil industry. All O-C-T products 


jad available through ‘more than 700. supply. store 


Gtions. 













O-C-T makes the only flow 
control unit that gives you the 
advantage of both a choke... 
positive or adjustable... and a 
true valve type gate assembly 
in a single compact unit. 









EF. 
Be 


Oil Center Tool @ 


P. O. BOX 3091, HOUSTON, TEXAS 
Export Representatives: Sterling Areas —Le Grand, Sutcliff & 
Gell, Ltd., Rochester, Kent, England. Address Export Inquiries 





for All Other Countries to P. O. Box 3091, Houston, Texas. 























SERVICE 


by those who 


know your 
UNIT RIG best 


Factory-trained UNIT RIG service 

men are on call day or night, week ends 
and holidays. They know the workings of 
your UNIT RIG inside and out. 
Whenever you need service, phone your 
nearest UNIT RIG service man, or 

direct to the plant in Tulsa. 








Service cars are equipped with two-way radios in 





areas where they can be used effectively. 





' 7 i we 
paemenett = UNIT RIG part stocks are carried in all active drilling 
areas. 


a Service men are Strategically located so that a phone 
call brings one to you with the minimum of delay. 





Le, 


NAW res 
ih a 


UNIT RIG & EQUIPMENT COMPANY 
TULSA, OKLAHOMA, U.S.A. 


UNIT RIG DRAW WORKS ARE SOLD THROUGH THESE DISTRIBUTORS IN THE U.S.A. AND CANADA 


BOVAIRD SUPPLY COMPANY LUCEY PRODUCTS CORPORATION NORVELL-WILDER SUPPLY COMPANY 
HOUSTON OIL FIELD MATERIAL COMPANY MID-CONTINENT SUPPLY COMPANY THE REPUBLIC SUPPLY CO. OF CALIFORNIA 
IVERSON SUPPLY COMPANY AND OTHER LEADING SUPPLY STORES 
A—545— EXPORT SALES — MID-CONTINENT SUPPLY COMPANY, 42 Broadway, New York City. Cable — MIDUNITRIG 
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P 306.5 


Core Hole Rig for 





Exploration Service 





Hydraulic and mechanical techniques for improved 


conventional drilling are applied to smaller holes 


J. W. PERET and SIM H. CREWS 


Objective of Core-Hole Drilling 

HERE can be but one reason for the 
reduction of hole size in wildcat wells 
and that is obviously an economic one. 
Even though the industry generally 
uses the best geological and geophysi- 
cal tools available in making wildcat 
locations, the incidence of dry or un- 
successful tests in exploration drilling 
is extremely high, averaging eight or 
more for each discovery. 

With drilling costs at the elevated 
levels common today, this ratio of dry 
holes places an almost prohibitive dis- 
covery cost on new reserves. This dis- 
covery cost, coupled with correspond- 
ingly high development and production 
expense, reduces the profit margin in 
producing operations to a dangerously 
low level. It, therefore, becomes al- 
most mandatory that the industry find 
less expensive means for prospecting. 
The promise of the core hole rig in this 
respect is, indeed, encouraging. Oper- 
ating in the direction of lower cost per 
each dry hole, it also will improve the 
discovery rate by permitting the in- 
spection of a greater area, as it can 
deliver more wildcat footage for a 
given amount of available exploration 
money than conventional rigs. 


Development 

Since the mid-thirties, the oil indus- 
try has seen recurring cycles of interest 
in reducing the size of rotary holes and 
has witnessed signal successes in many 
instances. The advent of the so called 
“slim-hole” in Illinois was character- 
istic of some of the more successful 
efforts and introduced the presently 
general wide use of 5 and 514-in. cas- 
ing for completions. At that time, one 
of the accepted definitions of a “slim 
hole,” and we believe this definition 
to be still valid, was a hole barely 
adequate to set and cement a string of 
5¥%-in. OD casing. 

In the early forties and, again, in 
the years immediately following World 
War II, the oil industry introduced at- 
tempts to still further reduce hole size, 
particularly for exploration drilling. 


These efforts were rewarded poorly in 
general, however, and the pendulum 
of interest swung away from the small 
bores and back to the conventional, or 
“slim-hole” as defined above. 

In 1952, The Ohio Oil Company 
modified one of its smaller portable 
rotary rigs and placed it in operation 
in western Nebraska drilling holes 
4%4-in. in diameter. The economic 
and operational success of this ven- 
ture was at least instrumental in fur- 
thering the current trend of interest in 
the “core-hole” rig. The following 
months have seen repeated attempts 
by other operators to reduce their ex- 
ploration drilling costs by using lighter, 
more portable equipment and drilling 
wildcat wells of 4%4-in. to 6'4-in. 
diameters. The varied success of some, 
grading to failures of others, has 
demonstrated the need for an analytical 
examination of the operation and a 
theoretical discussion of the applica- 
tion in the smaller holes of the theories 
and techniques of rotary drilling as 
they have been developed for conven- 
tional wells. It is felt that the proper 
physical application of forces, such as 
high bit weights and high circulating 
mud volumes, should act in a small 
hole with the same efficiency that has 
been so dramatically apparent in the 
larger holes. 


Theory of Rotary Driling 

The technical literature available to 
all operators on the various aspects 
of rotary drilling is voluminous. The 
publications of the API, the AAODC, 
the AIME, and the trade journals alone 
are filled with data that can be of 
extreme value to any driller. These re- 
ports of both theory and application 
form the basis for this paper and are 
commended to all operators desirous 
of improving the performance of their 
equipment. 

Simply stated, rotary drilling is 
achieved by the application of a twist- 
ing action to a bit while simultaneously 
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Pegasus rig drilling 4%4-in. hole in Big 
Horn Basin, Wyoming. 


applying weight and forcing fluid 
through the bit to remove loosened 
cuttings from the hole face, transport 
these cuttings to the surface, cool and 
lubricate the bit, and support the wall 
of the hole. Obviously, these basic 
concepts of rotary drilling are applic- 
able to the core hole. It is the tendency 
of the industry to over simplify and 
abuse their application that has con- 
tributed widely to increased drilling 
costs and failures to reach objectives, 
whether economic or physical. It is the 
hope of the writers that by consider- 
ing each aspect of the theory of rotary 
drilling in turn, the pattern of balance 
and the logical limitations and capa- 
bilities of small hole drilling will 
appear. 


Weight On Rock Bits 

The subject of bit weight logically 
divides itself into two sections, viz, the 
amount of weight required to drill at 
a satisfactory rate, and the proper 
means for applying this weight. 

It has been shown that, disregarding 
hydraulic considerations, the rate of 
penetration is a function of cone and 
tooth design, bit weight, and rotational 
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speed. It is not possible practically to 
completely investigate the effect of 
variation of any one of the three since 
there exists an inescapable connection 
between them and the drilling hy- 
draulics. Evaluations within opera- 
tional limits have been made, however, 
and, as might have been expected, 
penetration rates usually increase with 
bit weight increases and also with rota- 
tional speeds. Considerations in limit- 
ing rotary speeds are power require- 
ments, additional wear on equipment, 
roughness of drilling action at high 
table speeds, whip in the drilling string, 
and bit bearing life. 

Field experience has established that 
this bearing life is so adversely affected 
by high turning speed under load that 
early bit failures quickly consume the 
advantage given by the improved rate 
of penetration. This condition of bear- 
ing failures is aggravated by bit weight. 
For example, an 8%-in. rock bit as 
used in West Texas will probably give 
adequate service at rotational speeds 
of 50-60 rpm with an indicated bit 
weight of 40-50,000 Ib. The same bear- 
ing on the Gulf Coast would be ex- 
pected to give adequate performance 
under 15-20,000 lb at table speeds in 
the range of 100-130 rpm. 

As penetration is achieved by the 
bit tooth entering and rupturing the 
formation, the rate of penetration 
should be a function of the product of 
the weight applied to each tooth times 
the number of such applications per 
unit of time. It thus becomes a matter 
of choice for the operator to balance 
bit loading with acceptable rotational 
speeds. 

Gulf Coast operations above 8500 ft 
and the eastern Denver-Julesburg 
Basin to somewhat lesser depths are 
excellent examples of what we may 
term “soft” drilling. Accepted practice 
in these areas calls for bit loading of 
8000 to 12,000 Ib in 8 to 10-in. holes 
or, expressed in another manner, a 
loading of 1000 to 1200 Ib per inch of 
bit diameter. The practical limitation 
to drilling in these soft zones is not 
in the application of weight to the bit 
but in the hydraulic limitations of the 
particular rig. A bit can drill only as 
fast as the circulating system can clean 
the bottom of the hole, hence the ap- 
plication of additional bit weight after 
the “ball-up” point is reached is unpro- 
ductive. 

Moving from the soft zones to the 
hard, increasing bit loadings are re- 
quired to produce acceptable penetra- 
tion rates until we reach formations 
typical of, for example, West Texas, 
where bit loading over 5000 Ib per inch 
(45-50,000 Ib on 8%-in. bit) have 
been used. There is, of course, a prac- 
tical upper limit to permissible bit 
loading. Repeated laboratory tests 
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J.W. Peret, petroleum engineer with 
the Sun Oil Company at Dallas, Texas, 
has been with that company since 1945. 
He studied mining at the University of 
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have shown that many 8%-in. rock 
bits will distort under 45,000 Ib to the 
point that their cones will lock and no 
longer rotate. There is evidence that 
this distortion occurs in practice also 
as it is standard practice to run a 
1/16-in. under size diamond bit or core 
head in all rock bit holes. This latter 
point is controversial — full size bits 
follow the undersize diamonds ordi- 
narily without reaming — but the evi- 
dence merits consideration. 

Generalizations of bit weight re- 
quirements to achieve satisfactory 
penetration rates in core holes must in- 
clude certain economic considerations 
also. If operational costs of a small rig 
are 65 to 75 per cent of normal costs 
on conventional size rigs, then pene- 
tration rates of the same order may be 
reasonably tolerated with the rig op- 
erator still assured of a satisfactory re- 
turn on his investment. 

Table A has been prepared to show 
weight requirements for satisfactory 
penetration in formations of varying 
hardness and in a very generalized 
manner, and is based on reports of 
actual operations and experience. 

The modifications for the core hole 
rig are based on the following: 

1. An assumption of 25 per cent re- 
duction in operating cost for the small 
rig. 

2. An assumption that penetration 
rate is a direct function of tooth load- 
ing, hence loading per cone. The two- 
cutter bit then, having only two-thirds 
as many cones as the three-cutter, 


should drill equally as well with two- 
thirds the weight. This assumption has 
been demonstrated as valid for the 
softer formation. The spread between 
the two types probably narrows as the 
formation hardens and increases in 
compressive strength. The theory is 
presented for the readers considera- 
tion and is certainly subject to chal- 
lenge. It is known, however, that at 
least one Canadian operator has had 
moderate success with two-cutter bits 
in medium formations using 10,000 Ib 
on 4%-in. size where three cutters had 
given less satisfactory results. 

3. An assumption that penetration 
rates increase with bit weights in a 
ratio varying from approximately 1 
to 1 in soft formation to 1 to 10 in 
hard formation. 

The manner of obtaining the de- 
sired bit loading is of extreme import- 
ance. Properly, the bit should be 
loaded exclusively by a portion of the 
buoyant weight of the drill collars. The 
common practice of “swivel-bailing” 
violates every concept of drill string 
mechanics and the employers of such 
methods will inevitably pay for their 
use in washed-out, out of gauge holes, 
higher mud bills, lower than possible 
penetration rate, unnecessarily high 
rate of wear of drill string, short life 
of drill string (rapid increase in corro- 
sion fatigue) and unnecessary and po- 
tentially expensive fishing jobs. 

It is well established by both theory 
and practice and documented widely 
that approximately 10 per cent of the 
drill collar strings and all of the drill 
pipe should be carried in tension while 
drilling, with the total bit weight sup- 
plied by the remaining buoyant weight 
of 90 per cent of the drill collar string. 
This will result in the application, then, 
to the relatively thin walled drill pipe 
of tensional and torque loads only and 
free it from the damaging compres- 
sional stresses that are characteristic 
of columnar loading of slender col- 
umns and which lead to excessive wear 
and premature failure. 

Adherence to these principles in the 
following design considerations for the 
core hole rig places the first apparent 
limitation on the capabilities of the 
technique. It has been developed that 
only a certain length drill collar string 
may be employed without violating 
permissible limits of buckling. This 


TABLE A. 








Bit wt., lb/inch of bit diameter ” 


Modification for core 


hole rig 
Conven- - - — 
tional 3 cutter 2 cutter 
Type formation rig bits bits 
Very soft... -e 1000 700 500 
Soft 2000 1500 1000 
Medium..... 3000 2500 2000 
Hard. . “a 4000 3600 3000 


Very hard. : 5000 4700 4500 
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jength is purely a function of the inner 
and outer diameters of the drill collar, 
as is the weight of the collar per unit 
of length. It thus becomes readily ap- 
parent that, for a given hole size, the 
permissible drill collar OD is limited, 
hence the weight available for loading 
the bit is limited and, logically, the 
type formation that may be drilled is 
restricted. This will be more fully 
developed later. 


Hydraulic Concepts 

The second consideration in the 
theory of rotary drilling, the function 
of the drilling fluid, also places limita- 
tions on depth and permissible hole 
size in core hole drilling Sources of 
pressure losses in rotary drilling are: 
Through surface connections. 
Inside drill stem. 

Inside drill collars. 
Through bit. 
Outside drill collars. 
. Outside drill pipe. 

As obvious limitations to permis- 
sible pump operating pressures exist, 
and as pressure losses are a function 
of the drill pipe and collar ID and 
the external annular area as well as 
the circulation rates and characteris- 
tics of the circulated fluid, it is appar- 
ent that the hydraulic depth limit is a 
function of the hole size. 

The reader of the industry literature 
over the past few years cannot but 
have benefited from the wealth of data 
presented on the importance of both 
the quantity and quality of the circu- 
lated fluid. Although detailed treat- 
ment of drilling muds is beyond the 
scope of this article, there are certain 
basic principles that can be discussed 
and which logically bear on the core 
hole operation. 

All operators are familiar with the 
improved drilling performance 
achieved through the use of water as a 
drilling fluid and the customary decline 
in penetration rates as the hole is 
“mudded up”. It has been stated that 
“there is no better drilling mud than 
water”, and in this seemingly ambigu- 
ous statement the authors heartily con- 
cur. The necessity for increasing 
weight, viscosity, gel characteristics, 
etc., becomes apparent early in most 
holes, however, it is with this less de- 
sirable fluid that we must deal. 

Highly significant work with oil 
emulsions have shown penetration 
rates increased 25 to 35 per cent in 
soft formations, bit life sometimes 
doubled, and footage per bit measur- 
ably increased. Certainly it will be to 
the core hole driller’s advantage to 
utilize these mud types where possible. 
Further investigations indicate also 
that penetration is impeded by low 
Water loss-high solid content mud. 

ere conditions permit, improve- 


a al lll ad alt 








TABLE B. Cutting Size Ratio. 





Shale cuttings 


Annular velocity, fpm. 60 100 108 129 137 148 170 178 277 
Cutting radiusem.....  . 258 .334 .347 -379 .391 406 433 446 .556 
Cutting volumec.c... .073 .155 .172 . 228 . 250 . 280 .340 .371 .719 
Cutting lift ratio. .... 1.00 2.14 2.36 3.12 3.43 3.83 4.66 5.08 9.85 
Limestone cuttings 
Annular velocity, fpm. 60 100 108 129 137 148 170 178 277 
Cutting radius cms.... _.210 .357 371 405 417 .434 .464 .476 594 
Cutting volumec.c...  .088 191 2.14 .278 304 .342 417 .451 878 


Cutting lift ratio. .... 1.00 2.17 2.43 3.16 





3.45 3.88 4.74 5.13 9.90 








ment in penetration will probably re- 
sult from use of high water loss mud. 

In the late 1940’s, Humble began 
a series of field tests to determine the 
effect of nozzle velocity on the rate of 
penetration of drag bits. Subsequent 
work adapted this technique to rock 
bits and the whole has been adequately 
presented to the industry. There is no 
doubt that those operators who have 
correctly applied the evolved prin- 
ciples have benefited tremendously. 

From the mass of data presented, 
certain minimum hydraulic require- 
ments have been selected. It is felt that 
jet drilling has shown itself to be 
measurably superior to conventiinal 
drilling, hence the calculations and 
conclusions to follow are predicated on 
this hydraulic method and the reini- 
mum requirements selected are: 

(1) A jet nozzle velocity of at least 

225 ft per sec. 

(2) An annulus return velocity as 
near 150 ft per min as is prac- 
tical. 

(3) Fluid circulation volumes to 
approach the above using jet 
nozzles no smaller than %4-in. 
in diameter. 

Maximum pump pressures gen- 
erally to stay below 1500 psi. 


(4) 


Nozzle Velocity 

The arbitrary selection of the mini- 
mum nozzle velocity is perhaps ques- 
tionable. It has been shown that in- 
creases above this speed bring corre- 
sponding increases in penetration to 
some undetermined maximum. It is 
known, however, that velocities of this 
magnitude will give acceptable bit ac- 
tion. Also, it will be shown in follow- 
ing calculations that the pressure loss 
across the bit at this velocity using 
914-lb mud will approximate 432 psi. 
Feeling that this pressure loss was the 
maximum acceptable at total depth, 
whereas higher velocity with corre- 
sponding losses could be used up the 
hole where other losses would be 
smaller, this minimum was selected. 


Annular Velocity 

Bit action at the hole face results in 
the production of cuttings with a 
great range of shape irregularity and 
with size grading from microscopic 
dust up to relatively large pieces. The 
function of the nozzle stream is to dis- 
place the maximum amount of the 
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- cuttings per unit of time from the hole 


face into the annular stream at the 
instant of breakage. The annular 
stream then transports the cuttings to 
the surface, thus acting as a conveyor. 

Two equations governing the action 
of bodies immersed in a liquid are 
given in Glasstone’s “Textbook of 
Physical Chemistry,” 1940 edition, 
page 489 and are listed below: 

(1) Gravitational force acting down- 


ward =+7R}D—d)g 


(2) Resistance to a spherical body 
falling through a liquid 
= 67 RMVK 


Where: 

R = radius of cuttings, cm. 

D = density of cutting, gms/c.c. 

d = density of mud, gms/c.c. 

g = gravitational constant, cm/sec. 
/sec. 

M = viscosity, poises 

V = annular velocity, ft/min. 

K = 1.97, a constant to convert V 
dimensionally. 


It is noted here that these equations 
are for spherical bodies. This shape 
cutting, however, offers the greatest re- 
sistance to being carried by the an- 
nular stream, therefore, velocities ade- 
quate to move them wiil be more than 
adequate for flattish shapes. Setting the 
two equations as equal, which is the 
condition that will exist for the maxi- 
mum cutting size in a given annular 
velocity, the general lifting equation 
evolves as follows: 


(3) 4/3 z R§ (D—d) g = 
6 z RMV (1.97) 
6 z R MV (1.97) 








= 4/3 x (D— d)g 
MV 
iadieodieale ("i (D — d) 





/ MV 1/2 
— ( 110.5 a) 


GENERAL EQUATION 


Experiments using Ottawa sand have 
yielded results with which predictions 
based on these formulae have been in 
excellent agreement for conditions of 
viscous flow. 

Table B shows lifting capabilities of 
various annular velocities when drill- 
ing shale and lime. The cutting lift 
ratio is a comparison of the cutting 
volume lifted at designated annular 
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TABLE C., 

Nozzle Nozzle size _ Mud volume, GPM 
velocity, inch ——-—-—_——_— -— 
ft/sec diameter 2 cone bit 3 cone bit 
225 8x9 69 103 
225 % 87 131 
225 10% 108 162 








velocity to volume lifted by an an- 
nular velocity of 60 ft per min. 

Cuttings, “as broken” by the bit, may 
be divided into two size classes: 

(1) Primaries — Cuttings of a size 
small enough that they may all im- 
mediately be loaded into the annular 
stream and conveyed to the surface. 

(2) Secondaries — Cuttings that are 
too large for successful conveyance to 
the surface and must be reground to a 
smaller size before they become Pri- 
maries and can be surfaced. 

Obviously, not all formations lend 
themselves to production of Primaries, 
and, when drilling sections of this type, 
the bit is charged with the added re- 
sponsibility of mechanically trans- 
forming Secondaries into Primaries by 
regrinding. This of course acts to re- 
tard the penetration rate because the 
bit is redrilling Secondaries instead of 
advancing the hole face. 

Calculations show that a given in- 
crease in annular velocity results in a 
disproportionately larger increase in 
size of individual cuttings that may be 
surfaced. This then means that the so- 
called “critical” size of the cutting is 
favorably increased, or, in other words, 
a portion of the cuttings that were 
previously Secondaries now become 
Primaries, as annular velocities in- 
crease, and are removed from the bit 
region without regrinding, thus reduc- 
ing bit work. By this improved action, 
increasing portions of bit potential, its 
life and capacity, can be economically 
employed for hole extension, rather 
than used for the parasitic function of 
regrinding. This explains the need for 
adequate annular velocities. 

The practical limitation to increas- 
ing annular velocities appears in pump 
size, investment, and maintenance. 
Operational limitation of annular 
velocities appears in the actual maxi- 
mum size of Secondaries, which prob- 
ably is controlled to some extent by 
the size and shape of the bit tooth. At 
present, the preponderance of opinion 
seems to centralize in the nature of 
150 ft/min annular velocity. 


Circulation Rates 

A minimum nozzle size of “%4-in 
has been used in this article with full 
realization that it constitutes an op- 
erational hazard in its susceptibility to 
plugging by trash in the mud stream. 
It must be borne in mind though, that 
our considerations are all for small 
holes and that this employs reduced 
mud volumes to permit smaller pumps 
and hydraulic power requirements. 
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The volume of mud needed to give 
a desired nozzle velocity is solely a 
function of nozzle size. Table C shows 
variation of mud volumes with nozzle 
size at constant velocity. 

Recalling that annular velocity is 
also important the nozzle size that will 
give adequate annular velocities must 
be selected. 


Drill String Mechanics 

Selection of drill collar strings is 
based upon the findings of previously 
published work, which, among other 
things, showed: 

1. That drill collars buckle under 
sufficient weight and do not necessarily 
remain straight at all times as some- 
times erroneously supposed. 

2. As slacked off weight is in- 
creased the drill collars may be 
buckled additionally many times. 

3. With many buckles in the drill 
collar string: 

(A) Compressive metal stresses can 

cause premature collar failure. 

(B) Side pressure can destroy hole 
wall, causing caves that lead to 
further increase of above metal 
stresses; conditions promoting 
cement contamination; heaving 
or sloughing of the formation, 
and logging skips due to exces- 
sive hole diameter. 

(C) Side pressures can occasion 
much net bit weight reduction 
through transmission losses by 
buckles scrubbing against hole 
wall. To slack off still further 
weight to compensate for these 
losses inflicts additional penal- 
izing metal stresses with forces 
further tending to destroy the 
hole walls. 

4. Conditions of drilling with no 
buckles in the collar string would be 
convenient but unfortunately fre- 
quently would not provide adequate 
bit weight for economic penetration 
rates. 

5. Buckling, if limited to low 
orders, will ordinarily not impose 
severe and excessive adverse effects. 

Collar resistance to buckling is en- 
hanced by the increase of its metal 
wall cross-sectional area. This buck- 
ling resistance is augmented best by 
increase of drill collar outside diameter 
and also, but much less, by decrease 
of internal diameter. Brief reflection 
shows that increase of collar OD and 
decrease of ID, while augmenting 
buckling resistance, also operates in 
the direction of raising hydraulic re- 
sistance of the circulating fluid. Due to 
restriction of fluid passages this raises 
the pressures that the pump must over- 
come, and increases its requirements 
in terms of horsepower and cost. 

In brief, it should be remembered 
that design requirements for buckling 
are opposed to those for favorable hy- 


draulics. Hence the need exists for a 
compromise between the two, rather 
than full concentration on one at the 
complete sacrifice of the other. For 
example, to completely ignore buck. 
ling capacity would be openly inviting 
metal failure in both the drillstem and 
the collars, with all of the expense re. 
lated to fishing and replacement of 
drillstem and collars. On the other 
hand, to ignore hydraulic functions 
could result in penetration rates gs 
badly retarded as to become prohibi- 
tive. Thus rash violation of either one 
to enhance the other must be avoided 
and each is so important as to merit a 
balanced compromise. 

For design purposes herein, drill 
collar strings are limited to four or less 
buckles. This is believed to be on the 
safe side. Satisfactory performance in- 
dicates, however, that additional load- 
ing may be tolerated under favorable 
conditions of high formation strength 
when holes remain well to gage. 

In resume, the principles for selec- 
tion of drill collars are briefed below. 

1. Confine buckling to less than 
four buckles, which means that for 
any given collar OD and ID the height 
(or weight) of collar string is rigidly 
defined as a fixed quantity. 

2. Confine the weight carried on bit 
to approximately 90 per cent at the 
buoyant weight of the drill collar string, 
leaving the top 10 per cent of the drill 
collar string and all of the drillstem in 
tension. 

Adherence to above means that 
weight available to place on bit is fixed. 
This in turn determines the bit loading 
per inch of hole diameter. Bit loading 
requirements vary with the drillability 
of various formations. Since permis- 
sible bit loadings tie in with, and are 
determined by, drill collar buckling be- 
havior, it is plainly seen that hole size 
becomes an influential factor in the 
economics of penetration rates. 

Additional reason for giving design 
consideration to drill collar selection, 
aside from calculating predicted op- 
erational behavior, is to obtain values 
for drill collar needs in concrete terms 
of OD, ID, and length. Whether it is 
recognized or not, collars are paid for, 
in the final analysis, by the pound of 
steel, and the use of an excess of col- 
lars based on erroneous judgment, 
guess, or following the practice of 
others, can become expensive in terms 
of excess investment, excess trip time, 
and excess loss in unretrieved “fish.” 


Application of Theories 

Having discussed the foregoing 
criteria for rotary drilling operations, 
their application to specific core hole 
sizes will be investigated with primary 
emphasis on hydraulic and _ hoisting 
horsepower requirements. Table E, 
with its sub-tables, was prepared for 
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4%-in. hole. Tables F and G refer to 
556-in. and 6%-in., respectively. Basic 
formulae used in these hydraulic cal- 
culations appear in works of Piggott 
and others and are modified and pre- 
sented in excellent form for general 
yse in the manual on hydraulics pub- 
lished by the Hughes Tool Company. 
The following were used in the prepa- 
ration of the tables. 

1. Surface losses. Very nominal at 
low flow rates for adequately 
sized top hole equipment. Values 
shown have been taken from 
Hughes table. 

2. Losses inside drillstring = 
as 0.000061 p L G86 











D?-86 
3. Losses through bit nozzles = 
Gp 
Ps = 
12031 A? C2 

4. Annular losses = 

a 0.000086 p L G? 

a (D, ‘igi D,) (D,? = D,’)? 

Where: 


L = length of pipe, ft 

G = Circulation rate, gal per min. 

D = ID of pipe, in. 

D, = OD of pipe, in. 

D, = hole diameter, in. 

A = total nozzle area, sq in. 

C= nozzle coefficient = 0.95 in 
these calculations. 

p = mud density, Ib/gal. 


And where flow is turbulent with 
friction factors and turbulent viscosi- 
ties as shown in the references. 

The mechanics employed in the 
drillstring design considered buckling 
as discussed by Lubinski and used the 
following data: 

(1) When one buckle is completely 
developed, the neutral point (defined 
in the reference) is 1.94 dimensionless 
units above the bit. The neutral point 
with two buckles completely formed 
occurs 4.22 dimensionless units above 
the bit. The presented data was arbi- 
trarily extrapolated to determine 
weights at midpoint between third and 
fourth buckle. The validity of such 
extrapolation is subject to challenge 
partcularly when the magnitude of 
torque is considered, however, the 
writers feel that anticipated errors are 
on the side of increased safety, a neces- 
sary consideration with the required 
Close tolerances in core holes between 
hole wall and drill collar. 

(2) Length of one dimensionless 


, =)" 
unit = m = | — 
p 
Where: 
m = length in feet of one dimension- 
less 
E = Youngs modulus for steel, Ib/ 
sq ft 


I = moment of inertia of pipe cross 
section, ft* 











TABLE D. Tensile stresses — selected drillstrings. 

















String wt 1000 lb Maximum allowable overpull 1000 lb Hole 
String No. Weight Grade  5000ft  7500ft 10,000ft 5000ft | 7500ft  10,000ft (inch 
J 59.7 43.5 27.3 
Bec. 6.50 ~ 39.9 56.1 72.3 scant cc apie 434 
N 105.0 88.8 72.6 
J 57.1 40.9 24.7 
ee 6.50 — 42.5 58.7 74.9 —— nganen want 434 
N 102.4 86.2 70.0 
J 54.9 38.7 22.5 
Ee 6.50 —~ 44.7 60.9 77.1 ——e <aeneeis ope 434 
N 100.2 84.0 66.9 
J 52.8 36.5 2092 
ita a 6.50 _ 46.8 63.1 79.4 aan <n en 554 
N 98.1 81.8 65.5 
J 49.0 32.8 16.6 
See 6.50 ~ 50.6 66.8 83.0 nieve sonmeene peed 55 
N 94.3 7891 61.9 
J 46.2 3090 13.8 
Rs oe 6.50 ae 53.4 69.6 85.8 tnalete eee a 554 
N 91.5 75.3 59.1 
J 71.9 48.7 25.4 
We ce 9.30 a 70.5 93.7 117.0 Patenied antl eal 6% 
N 136.7 113.5 90.2 
J 68.6 45.4 22.1 
| OR 9.30 oe 73.8 9790 120.3 amen roe ond 64 
N 133.4 110.2 86.9 
p = weight of pipe, lb/ft buoyant. >) T S x (Dt — d*) 
(3) Weight to form first buckle = (2) T= 16d 
1.94 mp Where: 


(4) Weight to form second buckle 
= 4.22 mp 


Fishing Operations 

In the past the practice of using out- 
side washover operations for fishing 
enjoyed favor over the use of inside 
spear operations. During recent years, 
however, with development of better 
materials for tools and improved tech- 
niques, inside operations are giving 
good results and in some cases achiev- 
ing success where outside operations 
were either impossible or impractical 
due to oversize collars. 

In small diameter holes, due to 
space limitations and the necessity for 
loading the bit, available freedom be- 
tween collar OD and hole wall does 
not allow “outside” fishing except in 
rare instances, and inside spear type 
operations will be largely resorted to. 
The proper design of drill collar strings, 
then, and correct technique in their 
use becomes almost mandatory. Ad- 
ditionally, the use of frequent inspec- 
tion practice become attractive in an 
effort to prevent failures from incipient 
flaws. 


Tubing Strength 

Formulae for determining the twist- 
ing strength of tubes are widely avail- 
able and should be employed in de- 
termining the limitations that exist 
when relatively thin walled tubing is 
used for drilling service. Although the 
thin wall is very attractive hydraulic- 
ally and the light weight» decreases 
hoisting demands, there is an adverse 
effect on both torsional and tensile 
strength. 

Table D has been prepared to show 
permissible overpull beyond string 
weight for the required weights and 
grades of tubing used in this paper. 
Torsional considerations are: 

16Td 
(1) S = 7 (D+ — d*) 
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T = twisting moment, pound inches 

S = maximum torsional stress = 
60 per cent of minimum tensile 
yield. 

D = OD of drillstem 

d = ID of drillsteam 

S = 33,000 psi for J-55 

S = 48,000 psi for N-80 

D = 2.875 D‘ = 68.2 

d = 2.441 & = 354 

Dt — dt = 68.2 — 35.6 = 32.6 Ins* 


For 27%g-in., EUE, 6.5 Ib; J-55: 


_ 33,000 7 (32.6) _ 
ce 16 (2.441) = 86,400 lb in. 


For 27%-in., EUE, 6.5 Ib, N-80: 


T = 125,700 |b in. 
For 3%-in., EUE, 9.3 lb, J-55: 


T = 151,500 Ib in. 
For 314-in., EUE, 9.3 lb, N-80: 


T = 220,500 Ib in. 





Having calculated maximum allow- 
able torque (twisting effort) for new 
drillstem, following shows maximum 
permissible rpm for a fixed input 
rotary horsepower to the drillstem. 
Required input rotary horsepower will 
be fixed by turning resistance and 
speed of the drillstring. This relation- 
ship is shown by the following equa- 
tion: 

HP = bad 


C 


Where: 
HP = input rotary horsepower 
N = rpm of rotary 
T = torque (resistance of drill- 
string to turning) pound inch. 
C = constant = 63025 
If the input into the rotary is 50 hp 
and 27%-in., J-55, 6.5 lb EUE tubing 
is used for the drillstrings then per- 
missible rotary speed may be calcu- 
lated from the above relationship as 
follows: 
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Table E. Hydraulic Friction Losses at Stated Circulation Rates—4%-in.-Hole, 











Annular Nozzle 


String Hole Drill Drill 


velocity diameter velocity per 


Friction losses (psi) through: 





Nozzle Gallons Surface 1000 ft 360 ft 


connec- drill drill Tri-cone 360 





Annulus Annulus ——— 


5000 
jet bit ft D.C. ftD.P. ftTD 





—— Total friction losses Hydraulic hp 


7500 10,000 5000 





1000 7500 10,000. 





























0. size collars stem ft/min tri-cone ft/sec minute tion pipe _ collar ftTD fTD ftTD fTD TD 
1 434 3% x2 2% (6.57) 100 % 225 58.2 neg 14.7 13.8 432 13.9 7.2 562 616 671 19.1 20.9 22.8 
2 434 3% x2 2% (6.54) 178 % 225 103 3 42.3 40 432 43.7 22.7 820 983 1145 49.2 59 68.7 
3 4% 3% x2 2% (6.57) 277 He 225 162 7 97.7 92.2 432 108 56 1353 1735 2123 = 128 163 200 
4 4% 3% x2 27%%(10.47) 178 % 225 103 3 77.4 40 432 43.7 22.7 983 1233 1483 59 74 89 
Table E-1. Effect of Variation of DC Sizes on Hydraulic Losses. 
Friction losses (psi) through: ; — 
a —————— _ Total friction losses Hydraulic hp 
; ; Annular Nozzle Nozzle Gallons Surface 1000 ft Permit- Permit- Annulus —————--———— —- cen 
String Hole Drill Drill velocity diameter velocity per connec- drill ted D.C.Tri-conetedD.C. 1000 5000 7500 10,000 5000 (7500 10,000 
No. size collars stem ft/min tri-cone ft/sec minute tion pipe length jet bit length ftD.P. ftTD fTD fTD fTD TD fTp 
2 4% 33%%x2 2%(6.5f) 178 “6 225 103 3 423 40 432 43.7 22.7 820 983 1145 49.2 59 68.7 
2A 4% -4 x2 2%(6.5f) 178 TA 225 103 3 423 43.3 432 104.5 22.7 882 1045 1207 53 63 72 
2B 43% 4% x2 2%4(6.54) 178 \% 225 103 3 423 43:3 432 332 22,7 1090 1252 1414 66 75 85 
2-C 4% «63% x 1% 2%4(6.5#) 178 M6 225 103 3 42.3 147 432 39.6 22.7 926 1088 1251 56 65 75 
2-D 4% 64 x1% 2% (6.54) 178 “Ye 225 103 3 42.3 161 432 96.6 22.7 994 1157 1319 60 70 79 
2-E 4% 444 x1% 2%%(6.5#) 178 % 225 103 3 42.3 174 432 333 22.7 1242 1404 1566 75 84 94 
NI 63025 hp Table E-2. Power Requirements—4%4 -in.-Hole. 
Meae.——w. Ha s>——-— a 
63025 T Hoisting data Pump data 
63025(50) String wt Required Draworks Rated Pump Pump Rated 
= —— = 365 rpm String No. Depths dry 1000lb ~—sihook hp input hp* engine hp{{ output hhp input hpt — engine hpt 
86400 Bi cceceecceses 5,000 39.9 121 186 219 49 64 99 
7 wee 7,500 56.1 170 257 302 59 77 118 
This does not mean that drilling op- 10,000 72.3 219 332 291 69 90 138 
. _— Pilsdixaeteene 5, 42 129 195 230 53 6 
erations are limited to table speeds of 7500 -¥ = = Po = = 7 
36.5 rpm. It means simply that, if the 10,000 74.9 225 344 405 72 94 145 
pig est i ciiaics , 4.7 136 205 241 66 6 
rig is delivering 50 hp to the table, the ns 80 4 i a 330 7 4 be 
pipe is approaching the twist-off point 10,000 77.1 234 354 416 85 110 170 
. eee ,000 40.8 124 188 221 56 7 
if the table stalls down to 36.5 rpm. A poo 57.0 173 262 308 65 a = 
torque indicator to determine rotary 10,000 73.2 219 332 390 45 97 149 
. cvccseias 5,000 43.4 132 199 234 60 78 120 
torque is preferred. 7,500 59.6 181 274 322 70 91 140 
These values are based on specifica- 10,000 75.8 230 348 410 79 103,188 
. . Ee 5,000 46.5 141 214 252 75 97 149 
tions for new, undamaged pipe. Oper- 7,500 62.7 190 288 339 84 109 168 
ators are cautioned to apply a suitable 10,000 78.9 239 362 426 94 122 188 


safety factor. 


Selection of Combinations 

In the final analysis, the selection of 
combination of pipe, pumps, and drill 
collars will involve many considera- 
tions. Following are general comments 
on the combinations presented in 
Tables E, F, and G. 
4%4-IN. HOLE: 


String No. 1 — 

Unfavorable because of low annular 
velocity of 100 ft/minute. 
String No. 2 — 

Favorable because of annular ve- 
locity of 178, or somewhat above 150 
ft/min. Also pump pressures for any 
of the subject depths are operationally 
feasible. 

String No. 3 — 

Unfavorable because high pump 
pressure for 7500 and 10,000 ft depths 
becomes operationally unfeasible in 
terms of high maintenance costs. 
String No. 4— 

Unfavorable because of appreciably 
higher pump pressures and greater re- 
quired hoisting horsepower than 
needed by String No. 2. 

Thus, from above, String No. 2 hav- 
ing a drillstem of 2%-in. 6.50 lb EUE 
tubing offers the best hoisting and hy- 
draulic characteristics of the four 
strings considered. 

Next of interest is to select a drill 
collar string offering most favorable 
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* At 66% transmission efficiency. _ 
t API 65% sealevel horse power rating. 








characteristics (Tables E-1 and E-3). 
The 4%-in. hole would be used for 
exploration only and not for exploita- 
tion since small hole size would pre- 
clude running casing. 

For exploration drilling, sufficient 
collar ID for wire line coring and the 
time economy effected thereby, is ex- 
tremely desirable. 

Because of inability to wireline core 
in 1'2-in. ID collars, strings Nos. 2-C, 
2-D, and 2-E are rejected. 

Strings 2, 2-A, and 2-B with 2-in. 
ID collars have very closely the same 
hoisting and pump requirements 
(Table E-2). The distinguishing char- 
acteristic upon which selection would 
be made among these three strings 
would revolve about the required bit 
loading (Table E-3), as determined by 
collar OD and drilling conditions. 
Thus, 2-B would allow 2370 lb per in. 
hole diameter, but its OD is 4%-in., 
which could be used only in holes with 
good wall strength characteristics. 

Where previous actual experience 
showed this weight, 2370 lb per in. of 
bit diameter, would not make eco- 
nomic penetration rates, the conclu- 
sion logically drawn would be that 
consideration should be given to a 
larger hole, which will permit greater 
weights per inch of hole diameter or 


t 76.6% transmission and volumetric efficiency. 
tt 85% efficiency for intermittent hoist duty. 








TABLE E-3. Drill collar mechanics— 
434-in. hole. 





D.C. 
D. C. Allowable string Wt/inch Equiva- 
j bit wt length bit diam. lent wt 
No. Ibdry (Ib) (ft) tri-cone 2 cone 


2 26.9 7,500 360 1575 2360 
2A 32.0 9,350 390 1970 2950 
2-B 37.6 11,272 390 2370 3550 
2C 31.5 8,100 330 1700 2550 
y 10,420 360 2200 3300 


12,400 390 2610 3915 








to the use of two cone bits, presuming 
their development for hard formation 
drilling continues. 

5%-IN. HOLE: 

Inspection of Table F shows analy- 
sis of four drillstrings discussed below. 
String No. 5 — 

Unfavorable because of low value 
for annular velocity of only 108 ft/ 
min. 

String No. 6 — 

Favorable assembly, annular veloc- 
ity of 137 ft/min only slightly under 
desired 150 ft”min. This slight dis- 
crepancy coud be easily rectified, if 
needed, by slight increase of jet noz- 
zles size above 9/32-in. diameter. 
String No. 7 — 

Unfavorable because of appreciably 
greater hydraulic horsepower needed, 
which raises pump size, cost, and de- 
creases portability. . 

String No. 8 — 
Unfavorable because of increased 
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Table F. Hydraulic Friction Losses at Stated Circulation Rates—5%-in.-Hole. 





Annular Nozzle Nozzle Gallons Surface 1000 ft. 


String Drill Drill velocity diameter velocity _ per 
no. collars stem ft/min. tri-cone ft/sec. minute 
5 4%x2 2% (6.5#) 108 8% 225 103 
6 4x2. 2% (6.54) 137 Yo 225 131 
7 44x2 2% (6.54) 170 %@ 225 162 
8 4x2 2% (10.44) = 187 % 225 131 


Friction losses (psi) through: 





Total friction losses 


Hydraulic H. P. String wt (dry #) 





390 ft. Annulus Annulus 
connec- drill drill Tri-cone 390ft 1000ft 5000 
tion pipe collar jetbit D.C. DP. ftTD 


3 42.3 43.3 432 23 5.7 728 


5 64.3 65.7 432 37 9.3 879 
7 97.7 1C0. 432 57 13.2 1112 
5 118 = 65.7 432 37 9.3 1127 


7500 10,000 5000 7500 10,000 
ftTD fTD ft TD ft TD ft TD 5000 ft 7500 ft 10,000 f¢ 


848 «6963. 43.4 «50.5 60 46,800 63,100 79,400 
1063 1247 67 81.3 95.2 46,800 63,100 79,400 
1392 1615 105 131.5 152.5 46,800 63,100 79,400 


1447 1700 86 110 = 130 


64,900 90,800 116,800 








Table F-1. Effect of Variation of Drill Collar Size on Hydraulic Losses. 





Annular Nozzle Nozzle Gallons Surface 1000ft. Permissi- 


Friction losses (psi) through: 





Annulus Annulus 


— Total friction losses 


Hydraulic H. P. String wt (dry #) 


























String Drill Drill _ velocity diameter velocity per connec- drill blecollarTri-cone drill 1000ft 5000 7500 10,000 5000 7500 10, 
no. collars stem ft/min. tri-ccne ft/sec. minute tion pipe length jetbit collar D.P. ftTD ftTD ft TD ftTD ft TD ft TD 5000 ft 7500 ft 10,000 ft 
6 4)4x2  2% (6.54) «187 % 225 131 5 64.3 65.7 432 37. «9.3 «= 879-«-:1063.-«:1247 «67» B1_—Ss«95—«46,800 63,100 79,400 
6A 494x2 2% (6.54) 137 % 25 131 5 643 81. 432 81 9.3 939 1123 1306 72 86 100 50,650 66,850 83,050 
6B 5 x2 2% (6.54) 137 % 25 131 5 64.3 81. 432 213 9.3 1068 1252 1435 82 96 110 53,400 69,600 85,800 
HC 414x114 2% (6.54) 137 % 225 131 5 64.3 265. 432 37. 9.3 1079 1263 «1446 «83 «= 97_—Ss«sL1~—«48,700 65,000 81,300 
434x114 2% (6.54) 137 % 225 131 5 64.3 286 432 81 9.3 1141 1325 1508 87 102 115 52,600 68,800 85,000 
EE 5 xibg 2% (6.54) «137 % 225 131 5 64.3 286 432 213 9.3 1274 1458 1641 98 112 125 55,300 71,500 87.700 
string weight, which would be reflected Table F-2. Power Requirements—55¢-in.-Hole 
in larger hoist equipment, more invest- Helsting date Saeki - 
ment expense, and reduced portability. a aaa tae ae ae ss sea 
In resume the 2%-in. OD tubing String No. Depths dry 1000lb hookhp input hp* engine hpt{ output hhp input hpt engine hpt 
: : ee ire 5,000 46.8 142 215 253 67 87.5 135 
shown in String No. 6 appears to offer 7,500 63.1 191 290 341 81 105.5 163 
advantages over 2%-in. drill pipe be- 10,000 79.4 240 364 428 95 124 191 
: 6-A..... 5,000 50.6 153 232 273 72 94 145 
cause of more favorable hydraulic and 7'500 $88 202 308 pet = a 7 
hoisting characteristics. 10,000 83.0 251 380 447 100 131 201 
: ” _eetaeeen 5,000 53.4 162 246 290 82 107 165 
Inspection of Table F-1 shows 6 7,500 69.6 211 320 376 96 125 193 
drill collar strings of asorted sizes. As- 10,000 85.8 260 394 464 110 144 221 
. 5h ee 5,000 48.7 147 223 262 83 108 167 
suming that a 5% in. hole would be 7'500 65.0 197 298 351 97 127 195 
used only for exploration and not for 10,000 81.3 246 373 440 111 145 223 
. al . ‘ ne 5,000 52.6 160 242 285 87 113 175 
continued exploitation, since _casing 7'500 68.8 208 315 371 102 133 205 
could not be run, the need exists for : 10,000 85.0 257 390 498 115 150 231 
coring by wire line facility in order secant 50D ae = = = = = pod 
to effect economies of time saving. 10,000 87.7 266 402 473 125 163 251 
Therefore, Strings 6C, 6D, and 6E all * At 66% transmission efficiency. t 76.6% transmission and volumetric efficiency. 


having only 14-in. ID are rejected. 
Strings 6, 6A, and 6B all permit wire- 
line coring. Selection of one of these 
three would revolve about two factors; 
collar OD and allowable bit loading 
(Table F-3) as determined by forma- 
tion drilling conditions of area. For- 
tunately where formation is*hard (re- 
quiring high bit loading), the hole gen- 
erally tends to stay at gage which per- 
mits larger collar OD. 

The specific string selection would 
be based on formation hardness, and 
gage. tendency of hole, obtained from 
experience. 
6%4-IN. HOLE: 

Inspection of Table G shows analy- 
sis of three drillstrings discussed be- 
low. 

String No. 9 — 

Unfavorable because of low annular 
velocity of 129 ft/min and high fluid 
friction losses reflected in increased 
pump investment. Also 2%-in. tubing 
might well be inferior for use with 
6%-in. size bit, compared to a heavier 
drillstem. 

String No. 10 — 

Favorable string with suitable annu- 
lar velocity, least pump requirements 
and acceptable hoisting requirements. 
String No. 11 — 

Unfavorable because of high re- 
quirements for hoisting and slush 
pumps. 


+ API 65% sealevel horse power rating. 


tt 85% efficiency for intermittent hoist duty. 








In resume, for 614-in. hole size the 
314-in. OD tubing appears preferable 
over 2%-in. OD tubing or 3% (13.3 
lb) drill pipe for use as the drillstem. 

Inspection of Table G-1 shows four 
drill collar strings of assorted sizes. A 
hole size of 6%4-in. could be used for 
exploration as well also as for exploita- 
tion, running small size casing. The 
need still remains for wire line coring 
to effect time savings. Therefore, col- 
lar strings 10B and 10C having 1'2-in. 
ID should be rejected. 

Selection from the remaining 
strings, 10 and 10A would depend on 
OD hole clearance and required bit 
loading (Table G-3). 

Where formation was hard a greater 
bit loading would be needed, and nor- 
mally hole walls stay better to gage. 
Where formation was soft, less bit load- 
ing would be needed, and greater col- 
lar-wall clearance. Hence selection be- 
tween 10 and 10-A woud be guided by 
known experience and knowledge of 
formation. 


Conclusions 
The problem of reducing explora- 
tion drilling costs is one of many facets 
requiring a fine balance between me- 
chanics, hydraulics, and economics. 
Physical limitations as to minimum 
hole size appear to be obviously a 
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TABLE F-3. Drill colar mechanics — 


5%%-in. hole. 





Allowable Equive- 
. Length Allowable bit wt, lent wt if 
size Drywt D.C. bit wt, Ib/inch 2 cone 
ODxID perft stringft Ib total diameter used 
416x2 43.4 390 13,500 2400 3600 
oe 49.6 420 16,000 2840 4260 
x2 56.1 420 18,560 3300 4950 


D. C. 


is «14g 48.1 390 14,640 2590 4350 
434x1lo 54.2 420 16,920 3000 4500 
5 xl 60.7 


420 19,630 3490 5230 








function of both depth and formation 
hardness. We have shown that penetra- 
tion must be a function of bit weight. 
As the hole diameter, then, is de- 
creased, and if a minimum drill collar 
ID is maintained for coring, the avail- 
able bit weight must necessarily de- 
crease. 

Two alternatives appear as substi- 
tutes for the jet tri-cone rock bit. The 
first of these is the two cutter bit. Here 
is a tool whose merits should be thor- 
oughly investigated. If available weight 


is distributed over two cones, it is rea- 


sonable that each cone then would re- 
ceive a heavier load than if the same 
weight were distributed over three 
cones, hence the individual teeth in the 
two-cone bit would be more heavily 
loaded. Bearing failure should be re- 
duced in two-cone bits. Available 
space limits cone size, hence a two- 
cutter bit can employ larger cones for 
a given hole size than three or four 
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Table G. Hydraulic Losses at Stated Circulation Rates—6-in.-Hole. 





Friction losses (psi) through: 





Total friction losses 





Hydraulic H. P. String wt (dry #) 





Annular Nozzle Nozzle Gallons Surface 1000ft. 450 ft. Annulus Annulus = — neni 

String Drill Drill velocity diameter velocity per connec- drill drill Tri-cone 450ft 1000ft 5000 7500 10,000 5000 7500 10,000 . ; 
no. collars stem ft/min. tri-cone ft/sec. minute tion pipe collar jetbit D.C. D.P. ftTD ftTD ftTD ft TD ft TD ft TD 5000 ft 7500 ft 10,000% 
9 54x2 _.2% (6.5#) 129 Wg, 225 162 7 97.7 115.3 432 72.6 6.7 1102 13863 1624 104 129 153 57,800 74,000 90,250 
10 54x2) _-33% (9.34) 148 10% 225 162 7 35.8 115.3 432 72.6 10.8 839 956 1072 79 90 101 70,550 93,750 117,000 
11 54x23 (13.34) 148 We 225 162 7 53 115.3 432 72.6 10.8 917 1077 =: 1236 87 102 117 88,750 122, 000 155,250 

















= 





Table G-1. Effects of Variation of Drill Collar Sizes on Hydraulics. 








Annular Nozzle Nozzle 


String Drill Drill velocity diameter velocity _per 
no. collars stem ft/min. tri-cone ft/sec. minute 
10 544x234 (9.3#) 148 106 225 162 
10-A 544x2 34% (9.3#) 148 10g 225 162 
10-B 54x14 3% (9.3#) 148 10g 225 162 
10-C 5x1 3% (9.3#) 148 We 225 162 


Friction losses (psi) through: 





Gallons Surface 1000ft. 


450 ft. Annulus Annulus ——— 


connec- drill drill Tri-cone 450ft 1000ft 5000 
tion pipe collar jetbit D.C. D.P. ft TD 
7 35.8 115.3 432 72.6 10.8 839 

7 35.8 115.3 432 166 10.8 932 

7 35.8 466 432 72.6 10.8 1189 

7 35.8 466 432 166 10.8 1283 





Total friction losses 





es 


Hydraulic H. P. String wt (dry #) 





10,000 5000 


7500 7500 10,000 
ftTD fTD fTD ftTD ft TD 5000 ft 7500 ft 10,000 
956 1072 79 90 101 70,500 93,700 117,000 
1049 1165 88 99 110 73,800 97,000 120,300 
1306 1422 112 123 134 72,700 95,900 119,200 
1400 1516 121 132 143 76, 000 99,200 122,400 








cutter bits, thus permitting the use of 
larger bearings and, in the case of at 
least one manufacturer, the use of 
roller bearings instead of friction bear- 
ings. Also, the larger cones have more 
teeth per cone permitting slower rotary 
speeds to procure the same number of 
tooth applications per unit of time. 

The second alternative for penetra- 
tion in hard formation is the use of 
diamond bits. Here weight does not ap- 
pear to be of such major importance 
in obtaining penetration. Reported 
runs of five to seven days without a 
round trip also enhance the economic 
aspects of diamond drilling. 

Drill collar sizes must be increased 
to leave no room for washover opera- 
tions. This is a calculated risk the core 
hole driller must assume if he is to 
achieve the ultimate in cost reduction. 
Fortunately, the minimum clearances 
may be increased in the soft forma- 
tions, which have a tendency to stick 
drill pipe. Further, some evidence has 
been reported that the high annular 
flow velocities recommended in this 
report have reduced sticking tenden- 
cies in those areas where conventional 
holes have had trouble. 

Hydraulic power must be delivered 
to the bottom of the hole. It appears 
that this criteria will be as important 
in the drilling of core holes as in con- 
ventional holes and possibly more so 
as the operation is justified solely by 
economics, hence every effort must 
be made to accelerate penetration 
rates. Here also the two-cutter bit 
offers in theory advantages over the 
three-cutter in that larger nozzles may 
be used to achieve comparable fluid 
volumes without excesive pressure loss 
and with some mitigation of the plug- 
ging hazard. Recent developments in 
diamond bits also encourage the in- 
crease in fluid circulation rates, thus 
potentially improving their perform- 
ance. 

Included values for hoisting horse- 
power are based on a speed of 100 
ft/min off bottom at TD. Inspection 
of their magnitude lends credence to 
the belief that consideration should be 
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Table G-2. Power Requirements—6% -in.-Hole. 














Hoisting data Pump data 
String wt Required Draworks Rated Pum Pump Rated 
String No. Depths dry 1000 lb hook hp input hp* engine hptt output bhp input bot engine hpt 

i dneetiattewws 5,000 70.5 213 322 379 79 103 156 
7,500 93.7 284 430 506 90 117 177 

10,000 117.0 354 536 630 101 132 200 

ePaper 5,000 73.8 224 339 399 88 115 174 
7,500 97.0 294 445 524 99 129 195 

10,000 120.3 372 563 662 110 144 218 

Seiseevees 5,000 72.7 220 333 392 112 146 221 
7,500 95.9 290 438 517 123 161 244 

10,000 119.2 361 546 643 134 175 265 

Seiecdiessius 5,000 76.0 230 348 410 121 158 239 
7,500 99.2 300 454 534 132 172 261 

10,000 122.4 371 562 660 143 187 283 





* At 66% transmission efficiency. _ 
t API 65% sealevel horse power rating. 








t 76.6% transmission and volumetric efficiency. 
tt 85% “efficiency for intermittent hoist duty. 








given to a slower hoisting speed giv- 
ing a reduction in equipment invest- 
ment costs. Additionally, for small rigs 
double masts are preferable to thribble 
masts which further substantiates the 
suitability of a slower hoisting speed. 

Experienced drilling of small 
hole sizes has shown attractive econ- 
omy in some cases and less encourag- 
ing results in others. This leads to the 
belief that success can be greatly en- 
hanced by (1) Considering formation 
drillability when selecting hole size, 
and (2) Use of balanced design in 
selection of rig components, both hy- 
draulic and mechanical. 

In summary, hole size should be se- 
lected by the following criteria: 

1. Hardness of formation. Where 
previous knowledge indicates hard for- 
mation, hole size should be increased 
to permit heavier bit loading. 

2. Hydraulic requirements. Where 
available pump power is fixed, hole 
size should be selected with the stated 
requirements for jet drilling satisfied. 

3. Hoisting requirements. Balance 
should be maintained between hoist- 
ing and hydraulic power requirements 
to maintain minimum investment and 
achieve maximum portability. 
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TABLE G-3. Drill collar Mechanics — 
6%4-in. hole. 
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When a prospective mud engineer joins the ! 
Magcobar staff, his school days are a long ways HERES 


from being over. 
In the extensive “Mud Doctor” training courses 
which Magcobar conducts regularly for its own A td ed 
personnel and those of oil companies, the student 
learns all that modern science knows about how 


‘\ y/ 
to apply drilling mud knowledge to help oil y+) e) MD TO AN 


operators drill better wells safely at lower costs. 


Magcobar keeps its engineering service or- 
ganization in tune with the needs of the industry. G 
When you need help at your well, call your Mag- ENGINEERIN 
cobar engineer. He is ready day or night to help 
you meet any mud emergency. 


DEGREE 


MAGNET COVE BARIUM CORPORATION 
HOUSTON, TEXAS 
ONE OF THE DRESSER INDUSTRIES 


Maacobar 
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FIG. 1. Shell’s discovery well. View of 
the Eagle Springs No. 1 well in Sec. 35, 
T. 9 N., R. 57 E., Nye County. The White 
Pine Range in the background. 


THE discovery of oil in Shell’s Eagle 
Springs No. 1 well in T. 9 N., R. 57 E., 
northeastern Nye County, has renewed 
activity in Nevada. Relatively little is 
known or has been written about the 
geology of the state, and arguments 
about its future are often without any 
foundation of knowledge. This is an 
attempt to bring together in a brief 
statement some of the salient features 
of the geology of the state. 


Geography 

The state of Nevada, which consists 
of more than Reno and Las Vegas, 
lies almost entirely within the Basin 
and Range Province; only minor por- 
tions of its 110,000 sq miles being in 
the Sierra Nevada or the Columbia 
Plateaus. The landscape is dominated 
by a series of northward trending 
mountain ranges, separated by broad 
alluviated valleys. The region is semi- 
arid; vegetation is sparse and, to the 
delight of the geologist, rock expo- 
sures are excellent. Drainage, except 
in the extreme north and southeast 
is into basins of interior drainage. The 
Humboldt River, the principal interior 
stream, rises near the northeast corner 
of the state, traverses the northern 
third, and ends in Humbolt Sink in 
the west central part. This low western 
part also receives the waters of the 
Carson, Truckee, and Walker rivers 
that flow eastward from the Sierra 
Nevada. 


Previous Exploration 

In 1826 Jedidiah Smith observed that 
indians in the southern part of what 
is now Nevada were mining blocks of 
rock salt. This is the earliest recorded 
geological observation made in the 
state. Scattered comments are found in 
the journals of later explorers such as 
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NEVADA= 









Its Structure and Stratigraphy 


Favorable geological conditions and 


numerous oil shows in wells drilled offer 
encouragement for further exploration 
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Fremont; but no systematic work was 
done until the survey of the 40th 
parallel, led by Clarence King.® The 
records of this survey still constitute 
an important part of the geologic lit- 
erature on Nevada and are the only 
published information on some areas. 

Other regional studies are the sur- 
veys in the northern and eastern parts 
of the state by Wheeler and in the 
Eureka District by Hague.* The latter 
is an important basic study. Spurr?® 
published a report on the southern part 
of the state which included a geologic 
map and Ball? published a study of 
southeastern California and southwest- 
ern Nevada. Numerous other reports 
are available covering local mining 
districts. 

Petroleum investigations in the state 
will require synthesis of existing ma- 
terial and detailed regional strati- 
graphic studies. Nolan'? has outlined 
major features of the stratigraphy and 
structure, but much more information 
must be gathered. Nevada will keep 
geologists busy for many years trying 
to unravel its complex geologic 
problems. 


Stratigraphy 

Paleozoic. Nevada lies within the 
area of the Paleozoic Cordilleran Geo- 
syncline that extended from central 
Utah westward to an undetermined 
line, perhaps in California. Throughout 
the Paleozoic this trough received thick 
deposits derived in part from the stable 
interior of the continent and in part 
from linear uplifts within the trough 
and to the west. Though generally 
unrecognized until recent years, sev- 
eral spasms of orogeny occurred dur- 
ing the medial and late Paleozoic and 
thick sedimentary deposits were de- 
rived from the lands uplifted at these 
times. 

There appears to have been a gen- 
eral shift of the locus of maximum ac- 
cumulation from the west toward the 


east during the Paleozoic as the 
thickest visible Cambrian sections are 
west of central Nevada while the 
thickest Pennsylvanian sections are on 
the Utah-Nevada border. 

Paleozoic outcrops are extensive in 
the eastern half of the state but are only 
scattered in the western half. Paleozoic 
rocks deposited in the western portion 
of the state contain thick sequences of 
tuffs and other volcanic rocks that are 
absent to the east. 

Cambrian. Cambrian sediments, 
which are thickest in their westernmost 
exposures in Nevada and adjacent por- 
tions of California, thin eastward onto 
the continental shield. Lower Cam- 
brian basal quartzites, to which the 
name Prospect Mountain is widely ap- 
plied, thin from approximately 10,000 
ft in the Nopah Range of eastern Cali- 
fornia to 2000 ft at Eureka and Pioche, 
Nevada. They are more than 4000 ft 
thick in north central Nevada near the 
Idaho border. The succeeding Pioche 
shale is only 200 ft thick at Eureka but 
is almost 1000 ft at Pioche where it 
contains the Lower-Middle Cambrian 
boundary. 

Middle and Upper Cambrian rocks, 
dominantly carbonate, are more uni- 
form in thickness than the Lower 
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FIG. 2. Generalized geologic map of Nevada. Areas without pattern are igneous rocks 
and alluvium. Key sections are shown as follows: DR—Diamond Range, G—Good- 
springs, GO—Golconda, H—Hamilton, MM—Muddy Mts.,. PR—Panamint Range, 
RM—Roberts Mts., RM—Ruby Mts. Location of Shell well shown by dot. Modified 


from U. S. Geol. Survey map. 


Cambrian but also thin eastward. Cam- 
brian and Ordovician carbonate rocks 
are of such similar lithology in some 
sections that the systemic boundary 
can be determined only by palenon-- 
tology. 

Ordovician. Ordovician formations 
are widespread in Nevada, are often 
distinctive, and exhibit marked facies 
differences. Basal Ordovicain dolo- 
mites, the Pogonip group and its cor- 
relatives, are about 3000 ft thick, and 
are extensively distributed. These beds 
are principally Canadian but extend 
into the Chazyan. 

The succeeding Eureka quartzite, 
about 400 ft thick, is characteristically 
a white vitreous quartzite above and a 


B-32 


brown weathering brownish quartzite 
in the lower part. A thin sequence of 
poorly cemented quartz sandstone is 
commonly present at the top of the for- 
mation. The Eureka is widespread in 
the eastern and southern portions of 
the state where it forms an excellent 
datum plane. In general the age of the 
Eureka can be determined only by 
association; but in the northern Hot 
Creek Range, southeast of Eureka 
interbedded limestones contain Mo- 
hawkian faunas. 

Post Eureka Ordovician beds are 
dolomites that are assigned to the 
upper Cincinnatian. These formations 
vary from about 350 ft in central 
Nevada to about 850 ft in the Good- 


springs area in the southern portion 
of the state and are 950 ft thick in the 
northern Panamint range of south- 
eastern California. 

The formations described above be- 
long to an eastern belt of carbonate 
facies rocks. West of a generally north- 
northeast trending line through the 
central part of the state they are rep. 
resented by black shales, bedded chert, 
and volcanic rocks and their meta- 
morphic equivalents. The western 
limit of these rocks is unknown. 
Their source was presumably to the 
west as they contain sandstone and 
conglomerates in some areas. Late 
Paleozoic and Mesozoic thrusts have 
moved these clastic rocks eastward, as 
in the Roberts Mountains, so that they 
now overlie equivalent carbonate 
formations. 

Silurian. Silurian formations are less 
widely distributed in Nevada than are 
the Cambrian or Ordovician but ap- 
pear to extend farther west as they 
have been identified in the northern 
Sierra near the northwestern border 
of the state. Silurian formations in the 
eastern half of the state and in adjacent 
portions of California characteristically 
are dolomites from 1000 to 1500 ft 
thick. The greatest thickness reported 
is 4100 ft in the Roberts Mountains. 

Siltstones in the Toquima range, 
southwest of Eureka, contain Silurian 
graptolites. Other western sections of 
the system are shales and slates indi- 
cating a westward facies change like 
that seen in the Ordovician. This pat- 
tern seems to be consistent through 
most of the Paleozoic. 

Devonian. Devonian sediments are 
exposed almost exclusively in the east- 
ern half of the state. These are princi- 
pally carbonate rocks that reach a 
maximum of 5000 ft near Eureka, 
though rocks of probable Devonian 
age are 7000 to 9000 ft thick near the 
Idaho border. The oldest Devonian 
beds recognized are in the Roberts 
Mountain area where strata faunally 
equivalent to the Lower Devonian 
Oriskany formation of New York State 
have been found. 

Middle Devonian sediments overlap 
the Lower Devonian to the south, east, 
and west. Middle and Upper Devonian 
limestones are 600 to 900 ft thick in 
the southern part of the state and 1500 
ft thick in the northern Panamint 
Range of California. 

Devonian carbonate formations are 
generally absent in the Battle Mountain 
area and to the west because of non- 
deposition or later erosion. The latter 
hypothesis is favored. Devonian clas- 
tics are present in thrust plates that 
have carried them eastward over their 
carbonate equivalents in the central 
part of the state. 

Light gray sandy limestones and 
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FIG. 3. Generalized restored section of the Diamond Peak and White Pine forma- 


tions showing facies relations. 


quartz sandstones are present in the 
Middle Devonian Nevada formation 
5 miles west of Eureka and again about 
15 miles north of the town in the 
Diamond Range where they are 350 ft 
thick. This is the first suggestion of up- 
lift to the west that continued into the 
Mississippian and greatly affected the 
sedimentation of that and succeeding 
periods. 

Mississippian. The Mississippian is 
shale, sandstone, and conglomerate in 
the eastern portion of Nevada, reflect- 
ing late Devonian uplift of the central 
portion of the state. The system is lime- 
stone in the southern portion of 
Nevada and adjacent areas. Beds of 
both the Lower (Kinderhookian- 
Osagean), and Upper, (Meramecian- 
Chesterian), portions of the system are 
represented. The older strata, equiva- 
lent to the Madison limestone of the 
Rocky Mountain region, are confined 
to the eastern side of the Manhattan 
Geanticline, elevated in the late De- 
vonian. Upper Mississippian clastic and 
carbonate formations are principally 
in the eastern areas of the state. 

The White Pine shale of eastern 
Nevada and the succeeding Diamond 
Peak formation present problems of 
classification and facies relationship 
that have not been solved. The latter 
problem is important, as the White 
Pine, a carbonaceous shale, is regarded 
as a possible source of petroleum and 
the finer beds of the Diamond Peak 
are excellent reservoir rocks. 

The White Pine shale of the Ely 
district consists of three members in 
ascending order: the Pilot shale, Joana 
limestone, and Chainman shale. The 
formation is about 1000 ft thick near 
Ely but increases westward to almost 
2500 ft at Hamilton and more than 
2500 ft near Eureka. The succeeding 
Diamond Peak formation of sandstone 
and conglomerate is thicker than 2000 
ft at Eureka but thins eastward to 700 
ft at Hamilton where it is a sandstone. 
It may be present as a thin sandy zone 
in the upper Chainman shale of the 
Ely district. The author favors the idea 
that the Diamond Peak gradationally 
overlaps the White Pine eastward and 
is probably in part Pennsylvanian. 

Carbonate facies rocks of the south- 
ern half of the state range from more 


B-34 


than 3000 ft at Pioche, where they 
represent almost all of the period, to 
about 1000 ft in the Muddy Mountain 
and Goodsprings areas. Quartzites 
called Scotty Wash at Pioche occupy 
the position of the Diamond Peak but 
thickness changes of the Diamond 
Peak from Eureka to Ely require that 
the Scotty Wash is from another 
source, probably from the East. 

Thick accumulations of Mississipian 
(?) greenstones, cherts, and arkosic 
sediments near Battle Mountain were 
derived from the Manhattan Geanti- 
cline to the west. This area continued 
to accumulate thick sequences of 
coarse clastics during the Pennsylva- 
nian as carbonate rocks were being de- 
posited to the east. 

Pennsylvanian. Pennsylvanian lime- 
stones are widespread and generally 
about 2000 ft thick in eastern Nevada. 
These beds thicken eastward and be- 
come sandstones in northern Utah 
where Pennsylvanian sediments are 
more than 5 miles thick. The upper 
portion of the Diamond Peak forma- 
tion and the Scotty Wash quartzite may 
be West Pennsylvanian. 

The transition from the Pennsyl- 
vanian to the Permian in limestone 
sequences is sometimes recognizable 
only by means of fusulinids as the 
rocks are lithologically almost identical 
and the megafossils are too similiar. 
This is peculiar as the uppermost 
Pennsylvanian seems to be absent in 
many of these “continuous” sections. 

Proved and probable Pennsylvanian 
argillites, cherts, and greenstones are 
more than 6000 ft thick near Battle 
Mountain. These beds lie unconform- 
ably on the Mississippian and are thrust 
over other Pennsylvanian conglom- 
erates, shales, and limestones. These 
clastic rocks were derived from the 
uplifted Manhattan Geanticline. 

Permian. As noted above, the Per- 
mian lies with apparent conformity on 
the Pennsylvanian in most exposures; 
but in some areas, as on the flanks of 
the Manhattan Geanticline, it lies on 
rocks as old as the Cambian with 
marked angular unconformity. The 
Permian is overlain by the Triassic 
with lesser unconformity. Two facies 
can be recognized in the system; an 
eastern one of carbonate and clastic 


rocks and a western one of clastic 
rocks with volcanics and chert. 

Permian rocks in southern Nevada 
consist of red beds with succeeding 
limestones. These are equivalent to the 
Supai and Kaibab formations of the 
Grand Canyon. Permian sections in the 
Virgin Mountains of southeastern- 
most Nevada have sandstones that are 
the thin edges of the Queantoweap and 
Coconino formations of Arizona. 

Deeply weathered gray limestones 
and fossiliferous shales that overlie 
the Pennsylvanian in the Ely district 
are the Arcturus formation. This name 
has been used for Permian limestone 
sequences to the west. Permian lime- 
stones that extend northward into 
northeast Elko County can be corre- 
lated with formations in northern Utah. 
Permian quartzites that underlie Wolf- 
campian limestones have been recog- 
nized in northeastern Elko County by 
the author and his students. 

Permian rocks penetrated in the 
11,500 ft Summit Springs No. 1 well 
drilled by Standard and Continental, 
contained gypsum and anhydrite for 
about 5200 ft. These evaporites occur 
in interbedded siltstones and limestones 
of Post Wolfcamp age. This associa- 
tion suggests a reef accumulation. 

Permian limestones near Battle 
Mountain are equivalent to the Phos- 
phoria formation of Idaho and Wyom- 
ing. These lie below a thrust plate that 
contains Permian clastic and volcanic 
rocks of the western facies. The Per- 
mian of the Eureka district to the 
southeast exhibits complex facies and 
structural relationships that are not 
yet solved. Thick Lower Permian con- 
glomerates crop out in the Sulphur 
Springs Range to the north of the 
town, in the Diamond range to the 
north, and in Secret Canyon to the 
south where the Pennsylvanian seems 
to be absent. In addition, lower Per- 
mian limestones lie unconformably on 
Mississipipan or Pennsylvanian con- 
glomerates in the southern Diamond 
Range about 10 miles north of Eureka. 

Permian rocks are conformably 
overlain by the Lower Triassic 75 miles 
north of Ely and in the southern part 
of the state. An angular unconform- 
ity separates the 2 systems in the west- 
ern portion of the state, which is the 
principal area of Triassic outcrop. 

Mesozoic. Mesozoic sedimentary 
rocks are principally in the western 
and southern portions of the state. 
Those in the south are in the Good- 
springs quadrangle, in the Muddy 
Mountains, and in the Virgin Moun- 
tains of Nevada and Arizona. The 
Triassic portions of these sections are 
shales, coarser clastics, and some thin 
limestones that are continuous with the 
Moenkopi, Shinarump, and Chinle for- 
mation of Utah and Arizona. The suc- 
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FIG. 4. Correlation of Paleozoic and Mesozoic formations. 


Sources material is indicated by numbered reference to bibliography as fol- 


Golconda, 3; Winnemucca, 2; Hawthorne, 11; Goodsprings, 5; Panamint 
lows: Ruby Mts., 14; Eureka, 4, 9, 10; Ely, 15; Pioche, 17, 9; Muddy Mts., 7; 


Range, 8 





ceeding Aztec sandstone corresponds 
to the Navajo sandstone of these states. 
Upper Cretaceous continental clastic 


sic limestones and clastics found be- 
tween Ely and Wells in the eastern por- 


tion of the state. 


state has been studied by Sharp** who 
measured 5800 ft of the formation near 
Elko. Current drilling north of Wells 


rocks are more than a mile thick in the 
Muddy Mountains; but part of this sec- 
tion may be lowest Tertiary. 

The Triassic crops out in a belt from 
Hawthorne and Tonopah northward 
through Winnemucca and Lovelock. 
The Hawthorne-Tonopah Triassic sec- 
tion is more than 24,000 ft thick. The 


Continental Cretaceous deposits are 
present at Eureka and near Hamilton. 
They may also be included in lacus- 
trine deposits now assigned to the 
Cenozoic. 

Cenozoic. In contrast to the older 
rocks, Nevada’s Cenozoic is entirely 
continental and largely volcanic. Ceno- 


indicates that the formation is at least 
twice that thick. The lower portion of 
the Humboldt is about 1000 ft of 
shale, sandstone, conglomerate, and 
fresh water limestone. It is distin- 
guished by the fresh water limestone 
and oil shales that were formerly mined 
in the Elko area. The middle Hum- 





Upper and Lower Triassic are repre- 
sented by shales and limestones. The 
principal Middle Triassic formation is 
the Excelsior which is 10,000 to 12,000 
ft of water laid tuffs, bedded chert, 
andesitic flows, and slate. Lower 
Jurassic limestones and conglomerates 
are 6000 ft thick in this area but are 
not found to the north. 

Triassic rocks in the Winnemucca- 
Lovelock region consist of 2 different 
facies separated by thrust faults. The 
lower plate rocks are shallow water 
shales and black limestones more than 
6000 ft thick. Offshore limestones with 
some conglomerate and shale are more 
than 5000 ft thick in the upper plate. 
The rocks of both plates lie uncon- 
formably on Permian volcanics. It is 
thought that these Triassic rocks were 
once continuous with the Lower Trias- 
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zoic lavas form a blanket that has been 
breached by faulting and erosion ex- 
posing the Paleozoic and Mesozoic. 
Debris eroded from these uplifted 
blocks of Cenozoic and older rocks, ac- 
cumulated in intermontane basins, 
constitutes the Cenozoic sediments. 
Late Tertiary lacustrine deposits in the 
eastern and western portions of the 
state have been studied in some detail 
but other areas are poorly known. 
The Humboldt, Truckee, and Esmer- 
alda formations of mid-Miocene to 
early Pliocene age are lithologically 
similiar and approximately contempo- 
raneous. It is probable that these are 
composite deposits each accumulated 
in several more or less distinct basins. 

The mid-Miocene to early Pliocene 
Humboldt formation, which underlies 
a broad area in the eastern part of the 


boldt is about 1300 ft of rhyolite tuff 
and ash. The upper portion is conglom- 
erate with granite and quartzite peb- 
bles, siltstone, mudstone, and shale. 
The sequence of sediments found in 
the Shell discovery well is like the 
Humboldt and is probably continuous 
with it. 

Beds near Pioche, called Panaca, 
are about 1400 ft thick and are similar 
to the Humboldt, and of about the 
same age. It seems that the difference 
between the Humboldt and Panaca 
formations is largely one of 
terminology. 

The Mio-Pliocene Muddy Creek 
formation of southeasternmost Nevada 
is up to 2000 ft of clay, silt, and sand- 
stone with gypsum and salt beds. The 
latter has formed salt anticlines and 
domes along the north side of Lake 
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FIG. 5. Section penetrated in the Eagle Springs Well. 


Mead. A sequence of limestone about 
200 ft thick is present at the top of the 
sequence in some places. The Overton 
fanglomerate and succeeding Horse 
Spring formations that underlie the 
Muddy Creek are early Tertiary and 
in part Cretaceous. 

In the western part of the state are 
several areas of lake beds and associ- 
ated fluviatil deposits similar to the 
Humboldt. All of these contain con- 
siderable amounts of tuff, volcanic ash, 
and pebbles and are locally interbedded 
with lavas. They are believed to be 
essentially the same formation though 
they are known by local names. 

The Truckee formation, first de- 

scribed by the 40th Parallel survey, 
has its type section west of Humboldt 
Sink. The succession of materials from 
base to top is; tuff, grits, a thin lime- 
stone, sands and grits, diatomite, tuff 
and sandstone, and conglomerate. The 
total thickness at the type section is 
about 4000 ft. 
_ Sediments called Truckee are prom- 
inently exposed west of Reno where 
they are at least 2500 ft thick and 
are probably much thicker than this. 
The succession consists of a lower 
series of conglomerates and sands over- 
lain by diatomaceous tuffs. 

Lignite beds in the Truckee near 
Reno have been mined without suc- 








cess. Post Truckee faulting has elevated 
the formation to the top of some of the 
ranges in the area. Beds called Cedar- 
ville in the northwesternmost part of 
the state are probably a continuation 
of the Truckee. 

The Esmeralda formation, (Siebert 
beds), of central and southwestern 
Nevada is believed to be essentially 
the same as the Truckee. It is com- 
posed of tuffs, sands, and volcanic 
breccias with lignitic beds near the 
base. It is reported to be almost 15,000 
ft thick southwest of Goldfield. This 
thickness is not seen in a continuous 
section and there may be duplication 
by faulting. Like the Truckee and 
Humboldt, the Esmeralda is locally 
interstratified with lavas. 

Quaternary lakes occupied many of 
the valleys in the state and remnants 
of the largest, Lake Lahontan, exist as 
Pyramid and Walker Lakes and Hum- 
boldt and Carson sinks. In general 
these quaternary lake deposits are thin 
and of little significance but gas, used 
for domestic purposes, is encountered 
in the Lahontan sediments near Fallon. 


Structural History 
The deformational history of the 
Great Basin is long and extremely 
complex. Only the broader features 
will be outlined here because of the 
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limits of space and knowledge and the 
extreme complexity of some areas. In 
general the orogenic history of Nevada 
seems to have begun in the late 
Devonian and continuous to the pres- 
ent. Nevada is still subject to earth- 
quakes and recent fault scarps are 
common. 

Paleozoic. Early Paleozoic rocks in- 
dicate general subsidence of the region 
with greater subsidence to the west. 
The first proved uplift in the Cordil- 
leran geosyncline is the Manhattan 
Geanticline that formed in the late 
Devonian but coarse sandstones and 
granule conglomerates in the Ordovi- 
cian Vinini formation are believed to 
have come from an uplift in the west- 
ern part of the state. Uplift of the 
Manhattan Geanticline is responsible 
for the thick Mississippian and Lower 
Pennsylvanian sediments found in the 
Eureka and Battle Mountain areas. 

Striking evidence of activity along 
this uplift is seen in the pre-Pennsyl- 
vanian angular unconformity near 
Battle Mountain, the pre-Permian un- 
conformity along U. S. Highway 40 
west of Elko and the pre-Wolfcampian 
unconformities near Eureka. Permian 
folds are unconformably overlain by 
the Lower Triassic in the Winnemucca, 
Lovelock, and Golconda areas. 

Paleozoic thrust faults are recog- 
nized in the Roberts Mountains and 
in the Battle Mountain (Golcunda) 
Winnemucca area. The Roberts Moun- 
tain thrust cannot be dated previsely 
but in post Lower Mississippian and 
probably pre-Wolfcampian but could 
be as young as Cretaceous. Other 
Paleozoic thrusts recognized in the 
central belt of demormation are of 
Pennsylvanian and Permian age. These 
thrusts are all major structures that 
have carried clastic and volcanic sedi- 
ments of a western facies eastward 
many miles so- that they now lie above 
their carbonate equivalents in the 
eastern belt. 

Mesozoic. Triassic rocks in the Win- 
nemucca and Hawthorne regions were 
involved in crustal deformations that 
has folded them, often in an un- 
believably complex manner. Accom- 
panying thrust faults near Winne- 
mucca have carried beds of an east- 
ern facies westward over their west- 
ern equivalents while thrusting in the 
Hawthorne area has been from the 
west and north. These movements be- 
gan in the latest Triassic and continued 
into the Jurassic. 

Post-Permian deformation that 
caused folding and overthrusting to- 
ward the east is seen in the Snake and 
Schell Creek ranges of eastern Nevada. 
Though these structures cannot be 
dated precisely they are Mesozoic. Part 
of the deformation in the Muddy 
Mountains of southeasternmost Nevada 
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can be dated as late Jurassic or early 
Cretaceous which suggests that 
deformation to the north is of similar 
age. Other thrusts in the Muddy Moun- 
tains are Late Cretaceous and early 
Tertiary. 

Late Jurassic-early Cretaceous grani- 
tic intrusives, related to the Sierra Ne- 
vada batholith are in the western por- 
tion of the state and it is thought that 
Sierran granites are present at some 
depth many miles east of the present 
Sierra. 

The absence of late Mesozoic marine 
deposits indicates that Nevada was ele- 
vated above sea level during that time. 
A pronounced “welt” must have ex- 
isted in the eastern portion of the state 
which supplied clastic sediments to the 
Utah-Wyoming-Colorado area. 

Cenozoic. Relaxation of compres- 
sional forces, general uplift and the 
formation of high angle faults char- 
acterize the Cenozoic structural his- 
tory of Nevada. Evidence from lacus- 
trine deposits and geomorphology sug- 
gests that normal faulting was initiated 
during the Miocene. Pre-Miocene de- 
posits are principally lavas and tuffs; 
lacustrine deposits are scarce and it is 
evident that a system of exterior drain- 
age existed in the region. 

In the Miocene extensive lacustrine 
deposits began to form. This suggests 
that the present north-south trending 
fault blocks were beginning to develop 
at that time, destroying the previous 
drainage pattern and diverting the 
streams into interior basins. This fault- 
ing has continued and recent fault 
scarps are found at the foot of many 
ranges. Displacement on these Ceno- 
zoic faults can be large, many of them 
exhibiting movement of more than a 
mile. 

Evidence of a major tectonic pattern 
in the western part of the continent 
is seen in Navada where the north- 
west trending Walker Line divides 
ranges that extend north-northeast 
from the northwesterly trending ranges 
of the Sierran area. Recent faulting 
along this line suggests that this is a 
major right lateral fault like the San 
Andreas. Similar right lateral move- 
ment is suggested by the en-echelon of 
ranges in westernmost Nevada and 
eastern California. These ranges join 
the Sierra Navada at an acute angle 
forming a pattern which resembles pin- 
nate fracturing on a major scale. 

Teritary thrust faults with large 
westward displacement have been 
found in California east of Death 
Valley and must extend into Nevada. 
Thrusts have carried pre-Cambrian and 
Paleozoic rocks eastward over the 
Miocene in southernmost Nevada, and 
Cambrian sediments at Pioche may 
be remnants of a Cenozoic thrust of 
large dimensions. Other examples have 
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been found, all of which serve to com- 
plicate the generally accepted picture 
of Cenozoic tensional faulting. 

The tendency is, when speaking of 
structural features, to over emphasize 
the complexities. Despite the evidence 
of intense deformation in the state 
from the mid-Paleozoic on, all is not 
lost. Between the intensely deformed 
belts, faults, and gentle folds have 
given rise to many possible structural 
traps. In addition further research and 
detailed stratigraphic studies will re- 
veal many stratigraphic traps. 


Prospects 

The future of Nevada as an oil pro- 
ducing state is still an unanswered 
question. Surface exploration has been 
carried out intensively in the last few 
years but neither this nor the few deep 
tests drilled have yielded conclusive 
results. A deep test drilled by Standard 
and Continental in Railroad Valley, 
about 40 miles north of the Shell dis- 
covery well, was abandoned in the 
White Pine shale at 10,314 ft. Shows 
of oil were reported but no significant 
quantity was found. A second test, by 
the same companies, drilled on the east 
side of the White Pine Range on Hay- 
den Creek in T. 15 N., R. 59 E., en- 
countered gassy water and saturated 
sand but was abandoned at 5117 ft 
after losing circulation. The third 
Standard-Continental deep test was at 
Summit Springs in T. 20 N., R. 60 E. 
This well was spudded in Permian 
limestones and was abandoned at 11,- 
543 ft in the White Pine. The hole 
penetrated more than 5000 ft of gypsi- 
ferous Permian siltstone and _ lime- 
stone which gave light carbon tetra- 
chloride cuts at 20 places between 1354 
and 5166 feet, but no heavy saturation 
was reported. 

Oil seeps occur in an overthrust 
sheet of the Ordovician Vinini forma- 
tion at the Bruphy ranch about 50 
miles north of Eureka. Several shal- 
low holes have been drilled in the seeps 
but no commercial quantities of oil 
have been found. The Vinini is not 
considered to be the source of the pe- 
troleum but probably has served as a 
reservoir for source beds which once 
overlay it or are below the thrust. 

The discovery of oil in Tertiary sedi- 
ments in the Shell well has given new 
impetus to the exploration of these 
beds. This oil, encountered in a frac- 
ture porosity reservoir in crystal tuffs, 
is 22.5 gravity API and has a pour 
point of 80 F. It is sweet and has a 
high volatile content. Whether this 
comes from a Tertiary source is not 
definitely known but it is similar in 
almost every respect to oils from the 
Uninta Basin which are believed to 
originate in Tertiary continental de- 
posits. 


In view of the wide area of Pale 
ozoic exposures east of the Manhattan 
Geanticline and the great volume of 
Paleozoic sediments, it can scarcely be 
said that they have been adequately 
tested. The presence of shows of oil in 
virtually all of the major Paleozoic 
tests drilled in the state is encouraging, 
Drilling in the Paleozoic section js 
costly and should be attempted only 
under optimum conditions. Many fa- 
vorable structures do exist and the ex- 
istence of Paleozoic source beds has 
not been disproved, though the pres- 
ence of a lower Paleozoic source js 
doubied. The question “Will Nevada 
be an oll producing state?” is still un- 
answered. 
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Keep Cement 
WHERE YOU WANT IT 


with BAKER “METAL PETAL” BASKETS 


Where a lower zone must be protected from contamination by the 
cement slurry (as well as from sloughings and cavings) the Baker Metal Petal 
Basket will be found both safe and successful. 

The unit is constructed of a number of individual “petals” made of 
flexible sheet metal. These petals are mounted on reinforcing spring steel ribs, 
which in turn are mounted on a ring to form a Basket. 

When running-in the hole, the upward pressure of the fluid tends to 
close the “petals” thus providing fluid passageway between the Basket and 
the walls of the hole, without distortion of the Basket. As soon as the Basket 
comes to rest, upward pressure by the fluid is relieved and the petals expand 
to contact the walls of the hole. Any tendency of fluid to move downward then 
presses the flexible petals more firmly against the entire circumference of the 
hole. Solids strained from the fluid tend to build a bridge inside the Basket 
which is thus converted into a one-way, open hole packer of great strength and 
effectiveness. 


SIMPLE, EFFECTIVE ACTION 


The “Metal Petals” not only expand to contact the circumference of 
large-diameter holes, but also pack-off in holes of irregular shape; and the in- 
dependent action of the individually mounted overlapping petals permits suc- 
cessful use of the Basket in casing programs with minimum clearances. 

All-metal construction and design provide ample strength; lessen the 
possibility of splitting or otherwise damaging the Basket. 

Baker Metal Petal Baskets are “slidably” mounted to permit rotation, 
spudding, or reciprocation of the casing without distorting or damaging the 
Basket. 


MOUNTINGS TO MEET ALL NEEDS 


Baker Metal Petal Baskets are furnished mounted on plain or per- 
forated nipples; with or without different types of Baker Whirler Float Collars; 
for a wide range of cementing applications. 

Maximum efficiency of Baskets is assured when Baker Casing Cen- 
tralizers are used immediately below and above the Basket Assembly. 


Ask any Baker representative for specific rec endations as to how 


Baker Metal Petal Baskets solve specific cementing problems 





BAKER OIL TOOLS, INC. 


Houston « Los Angeles * New York 
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“METAL PETAL” 
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A popular hook-up consists of a Baker 
Metal Petal Basket mounted on nipple, with 
a Baker Cement Whirler Float Collar with 
Solid Baffle (Product No. 305) which whirls 
the cement slurry outward and upward 
through the baffled, side-whirler ports. 









The overlapping “petals’’ (each mounted on 
its individual spring steel rib) provide flexi- 
bility and freedom of expansion to pack-off 
Ground the circumference of large-diameter 
holes, or holes of irregular contours. 

























































Part 2 


Manual for Selection of 
BEAM PUMPING EQUIPMENT 


HOWARD L. KELLEY and ROY M. WILLIS 


THE first five steps to follow in mak- 
ing selection of equipment for beam 
pumping installation are found in 
Part 1. 

6. Use the API gravity of the oil, 
the per cent and specific gravity of the 


water in the fluid to find the specific 
gravity of fluid on Fig. 12. Assume the 
specific gravity of the fluid to be 1.0 if 

the above information is unknown. 
7. (a) Determine the per cent of 
each size rod in the rod 


S. 


(b) 





P 514.7 


string from Fig. 13. 
Multiply the total rod string 
length by the per cent of 
each size rod to find the 
footage of each size rod in 
the string. Adjust the foot- 
ages for even rod lengths. 


(c) The entire rod string weight 


or the weight of the com- 
ponent parts are determined 
by multiplying rod string 
length by the factors for 
rod weight shown on Fig. 
14. 


(a) With the plunger size, rod 


size, and length of each size 
rod above the fluid level 
known, determine the fluid 
weight for each rod section 





PRODUCING RATE —BPD (100% VOL. EFF.) 


FIG. 4. API 80 SIZE 48-IN. STROKE. 
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Wheland Rotary Drilling Equipment « ‘‘Totco” Drift Recorders 
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LUCEY EXPORT CORPORATION 
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Argentina ¢ Calgary and Edmonton 
Rua do Carmo, 8—7 . . . Rio de Janeiro, Brazil 
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...With a Cat-built road 


Few things are as essential to oil fields as roads. That’s 
why versatile, hard-working Caterpillar Motor Graders are 
seen everywhere. Road building is their meat. 


The busy No. 212 Motor Grader in this picture is 
building a 1200-foot road from Frost No. 1 Well just 
completed, to No. 2 just started, near Rosharon, Texas, 
in the Lochridge field. The No. 212—easy to operate— 
can build roads from ditch line to ditch line quickly and 
at low cost. 


Explains W. E. Schweinle, owner: 


_ “Cat Motor Graders fit my needs exactly. The No. 212 
is just right for general oil field work.” 


_. The all-around usefulness of these machines will amaze 
you. They build roads, maintain roads, level sites and 
gtade around new rigs. 


And they don’t balk at work or break down when you 
heed them most. The reason is in their design. Weight, 
horsepower, traction and working speeds of all three models 


of Caterpillar Motor Graders are properly balanced. One 
manufacturer makes the frame, engine, transmission, final 
drive, circle, drawbar and mechanical controls. 


But their performance speaks louder than these words. 
Of all Caterpillar Motor Graders ever built, 99 per cent 
still are in service! 


You can’t beat a record like that. So join it. Ask your 
Caterpillar Dealer for a demonstration on your job today. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademarks—® 














"JNOULS ‘NI-VS 3ZIS O9L IdV “V9 “Old "INOULS “NI-V9 4AZIS OPL IdV °9 “S13 


THE PETROLEUM ENGINEER, August, 1954 


! 


.” |. | i 
}-43 34-1Hid30-onti43 dWfid 
| ooos || 





ipment Manual 


vw 
2» 
°o 
o 
c 
2 
z 
(>) 
2D 
Pe 
4 
m 
‘ 
we 
vw 
o 
- 
o 
# 
< 
o 
r 
m 
vn 
~~ 


("443 “110A %001) GdG-31lVu ONIDNGOUd 


YUBMOdASHNOH 3NVEG 
YIMOd3SHYOH JAVUS 


ing Equ 


Pump 











"JNOULS “NI-¥9 43ZIS Bt IidV ‘“VZ “SIs "INOULS ‘NI-~Z 43ZIS 877 IdV °Z “Old 


Ol ol 





anud 


v 
2 
°o 
So 
c 
ae 
z 
° 
D 
an 
4 
m 
| 
i] 
v 
o 
- 
° 
x 
< 
° 
r 
m 
7 
nm 
~~ 


('433 “10A %00!1) GdB-3ive ONIDNGOUd 


Y3MOd3SHYOH 3NVUE 


U3IMOd3SYOH 3NVHE 
THE PETROLEUM ENGINEER, August, 1954 


Pumping Equipment 











"SNOULS “NI-?Z 3ZIS OTE IdV ‘V8 “Old "INOULS ‘NI-V8 3ZIS OTE IdV °8 “Sls 


0! 


THE PETROLEUM ENGINEER, August, 1954 





meab 


a 
2 
°o 
o 
Cc 
4 
z 
ro) 
2 
aia 
4 
m 
' 
@ 
v 
o 
3} 
Rf 
< 
° 
rc 
m 
a) 
” 
~ 


LLL SS SS SS ES ES SS ES OD ED ED OS ES ES Ge ee ee ee ee ee Oe ee ee ee ee ee ee ee ee oe ee ee ae ee ee eee ee ee ee ee ee ee ee ee ee eee 









WEB WILSON Power Slips® 















(TOP) Showing slip assembly swung away from the 
rotary table on one of the supporting posts; the other has 


"Bal d’ f H d H d | lif. been retracted and red with steel safety plate. 
ance or imp. rove op er ation an ong er e (BOTTOM) Slip cdieieteann lifted “top nee 
and set on the stand provided; both posts have been 


. : retracted and covered with steel safety plate. 
Web Wilson Power Slips are “balanced” between two supporting 


posts mounted to opposite sides of the rotary table. There are no 
cantilever arms. Accurate alignment is assured—and all adjustments Balanced between two pistons 
are made at the time of installation. Unique “free-floating” slip sup- “u * all oft 
port does not contact the lifting ring during rotation. Thus there are Free Floating slip support 
no bearings or rollers to gall or wear. Derrick floor clear while drilling 
Web Wilson Power Slips are quickly swung to one side on either 
of the supporting posts. It is not necessary to “strip” slip bowls or “Swing-Away” Gate 
guide rings over the pipe. While drilling, the entire slip assembly . 
can be lifted aside, and the supporting posts retracted, leaving the Rugged, Simple, Few Parts 
derrick floor completely clear. 
Web Wilson Power Slips are easily installed, quickly dismantled 
or moved. Ruggedly built, with a minimum number of wearing parts, 
they require little maintenance. 
Contact your Web Wilson sales agent or write today for additional 
information on time-saving, money-saving Web Wilson BALANCED 
Power Slips. 


*Formerly known as DECO Power Slips—Wel 
Wilson will continue to sell interchangeabl 
replacement parts. 


VSR EVESTON 


LOS ANGELES, CALIFORNIA * DALLAS, TEXAS * NEW YORK, N. Y 





Mail address) Box 72096, Los Angeles 2, California 
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PUMPING SPEED -S.P.M. 


4000 5000 6000 7000 8000 
PUMP SETTING DEPTH-FEET 


FIG. 11. PUMPING SPEED SELECTION CHART. 
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LONGER SERVICE FOR DRILL TUBING COUPLINGS 


In certain fields there is today a trend 
toward the use of drill tubing; this type 
of equipment offers the advantage of a 
larger bore and less internal restriction, 
permitting the passage of more fluid. 
Much of the wear in actual drilling is 
taken by the drill tubing couplings. The 
Ventura Tool Company in Ventura, Cal- 
ifornia, has worked out a procedure for 
hard-facing these couplings that gives 
them a service life four times that of 
unprotected couplings. This company’s 
fabricating method is as follows. 


Area to be hard-faced is first cleaned 
up by rough grinding. 
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Lengths are cut and one end threaded 
internally for the tubing connection. 
The opposite end is off-hand ground to 
clean up surfaces for hard-facing. After 
pre-heating by torch to 550°-600° F, a 


Coupling is rotated on motor-driven jig 
during hard-facing. 


pass of Acetylene Tube Borium is 
washed around the circumference next 
to the shoulder. To facilitate welding 
and insure a smooth, uniform deposit 
the coupling is rotated by a motor- 
driven fixture. Speed of rotation is con- 
trolled with a foot pedal attachment. 


After hard-facing, the couplings ai 
cooled in still air. No subsequent heat 
treatment is required; threading the bi 
end completes the collar. In use, the 
hard-facing actually outlasts the 
threads. 

This company also successfully hard 
faces standard N80 steel coupling 
without difficulty by exercising care it 
pre-heat and cooling. An unthreaded 
plug is inserted in the coupling durin 
welding and is not removed until coo! 
Since considerable experience and skill 
are required, hard-facing of N80 coup 
lings is not generally recommended 

Your Stoody dealer has literature and 
can advise you on use of STOOD) 
TUBE BORIUM. Consult the “yellow 


pages” of vour phone book. 


To obtain more information on products advertised see page E-43 B-5 1 





An ALL-NEW mudline valve 


Because... 


Rockwell 
Sadlt 


MUDWONDERS 


double thread construction gives a 
2-to-1 ratio to move the gate twice 
the usual distance with each turn of 
the hand wheel, MUDWONDER is... 


FASTER T0 OPEN 
OR CLOSE cer compiere 


information from your supply store today. 


Edward Valves, inc. 


Subsidiary of ROCKWELL MFG. CO. 


1592 W. 145th STREET e& 


INDIANA 























EAST CHICAGO (phone 231) 
Subscription Order Form 
The Petroleum Engineer, 
Box 1589, Dallas, Texas. 


(Enter) (Renew) my subscrip- 


tion for— 


SPECIALIZED EDITIONS 
[] DRILLING and PRODUCING 
[] OIL and GAS PIPELINING 
() REFINING and PETROCHEMICAL 
l year...$2.00 [[] 2years...$3.00 [] 
3 years... $4.00 [J 


MANAGEMENT EDITION 
l year...$5.00 [] 2 years... $8.00 [J 
3 years... $10.00 [] 





Name 





Company 





Position 





Home Address. 





Office Address 





City. 














To obtain more information on products advertised see page E-43 
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by multiplying the rod 
lengths by those factors for 
fluid weight found on Fig. 
14. Factors in this table are 
based on a specific gravity 
of 1.0. If the gravity of the 
fluid being lifted varies 
from this, multiply the fac- 
tor shown by the actual spe- 
cific gravity to obtain the 
correct factor. 

Total the component fluid 
weights to obtain the total 
fluid weight. 


9. Mills acceleration factor is ob- 
tained from Fig. 15 using the stroke 
length and the pumping speed. 

10. Multiply the total static rod 
weight (7) by the acceleration factor 
(9) to determine the accelerated rod 
load. 

11. Add the accelerated rod load 


FIG. 10. GRAPH OF STROKE LENGTH AND SPM PERMITTED BY ROD : 





a 


(10) to the total fluid load (8) to de. | 
termine the total accelerated upstroke 


load. 


12. Select cross sectional area of | 


the top rod from Fig. 13. 
13. Divide the total accelerated up- 


stroke load (11) by the cross sectionaj 
area of the top rod (12) to determine } 


the maximum rod stress. 
14. Add the static rod weight (7) 


to one-half the fluid weight (8) to ob.% 


tain the estimated maximum counter. 
balance required. 


15. Determine the estimated peak | 


torque by multiplying the total accel. 


erated upstroke load (11) times the | 
peak torque factor times the polished 7 


rod stroke length (1B) divided by two, 


Peak torque factors are found on Fig, 7 


16. 
16. The unit sheave size, type, and 


number of grooves is normally that © 
which is standard with the unit being § 


FALL BASED ON 70% OF MAXIMUM FREE FALL LIMIT. 


ni 
termi 
ult: 


INCHES 


STROKE LENGTH 


MAXIMUM SPEED PERMITTED BY ROD FALL 


MAXIMUM 


troke: 
:M 


RAGTICAL | LIMI 


IN SPM 
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a rig with surplus power 


a rig with the optional 
features most in demand 


In addition to drilling 

equipment and a full 

range of pumping units, 

Bethlehem offers Beth- 

Co-Weld line pipe, Purple 

Stand wire rope, and a 

complete variety of 

sucker rods, fasteners, 

ze cn Callies your For jobs of medium depths, you'll never find a more powerful rig than Beth- 

ete SMations. lehem’s M-58. It's a drawworks with short, strong shafts, heavy chains, big 

y insta 

brakes, and high clutch capacity (59,000 ft-lb in the low-speed drum clutch). 
There’s extra power, extra strength, in all the vital working parts, yet nothing 
is burdened with excess weight. 

Though strictly a heavy-duty unit, the rig is very compact and is easy to 
move from job to job. The engine compound is of sectionalized type, so that 
the outfit can readily be broken down into loads of required road widths. 

Many applications require a drawworks with an upper drum, and we now offer 
this equipment with the M-58. The upper drum, however, is strictly an optional 
feature; one you can specify or not, as you choose. 

Speaking of optional features, there are several other good ones. The choice 
of drives, for instance. The M-58 is offered with regular mechanical drive, with 
fluid coupling, or with torque-converter. The unit also permits its owner 
complete latitude in the choice of engines and engine combinations. 

Why not investigate these and other advanced features of the M-58? Our 
nearest office will gladly furnish full details. 


BETHLEHEM SUPPLY COMPANY 


General Offices: 21 E. Second St., Tulsa, Okla. 
West Coast Headquarters: Los Angeles, Calif. 


Export Distributor: Bethlehem Steel Export Corporation 
25 Broadway, New York, N. Y. 
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Low Pressure, Low Price, FORGED STEEL 
CASING and TUBING HEADS 


















































































considered. This information is avail- 
able from the manufacturers’ litera- 
ture. 

17. (a) Determine the rod stretch 
for single and two-way 
strings from Fig. 17. 
Determine the rod stretch 
for .three- or four-way 
strings by obtaining equiva- 
lent factors from the Equi- 
valent Scale on Fig. 18 and 
using such factors on Fig, 
17. 

18. Determine total tubing stretch 
from Fig. 19.* 

19. Add the total rod stretch (17) 
to the total tubing stretch (18) to ob- 


(b) 

















MAXI Mi l) M VALUE tain the total uncorrected rod and tub- 
ing stretch. T 
20. Obtain corrected rod and tub- tr 
IN FVERY ing stretch by multiplying uncorrected cl 
rod and tubing stretch (19) by the spe- pr 
cific gravity of the fluid being lifted $2 
RESPECT E 
21. Determine over-travel factor | pi 
from Fig. 20 using the pump setting | m 
‘ depth and pumping speed. I 
° ‘ " | ¢ 
2 ioe ha Yeee CR” Casing and 22. Multiply the polished rod stroke | fa 
Tubin Heads have many fea- length (1B) by the over-travel factor | m 
tures od advantages that make (21) to get the accelerated plunger rs 
. . stroke. w 
1g age snmtgge eso in — 23. Subtract the total corrected rod cé 
obi t th type. I pea aatead _ and tubing stretch (20) from the: ac- sf 
th ~» = rd : ae a pe celerated plunger stroke (22) to obtain si 
Se wae -_ the net plunger stroke. ol 
producing conditions. Ask our. 24. To obtain net plunger stroke fe 
Rector Bae eaegge naa “Re? production in bpd, multiply the pump- th 
| PLY S about mo ‘ ing speed in spm (1A) by the pump st 
Casing and Tubing Heads for plunger constant, (2B) and then by the 
your low-pressure wells, or to re- net plunger stroke (23). . 
place high-pressure tubing head 25. Multiply the production based 
and _tree when changing ; from on the net plunger stroke (24) by the 
flowing to pumping conditions. same volumetric efficiency used in step 
SEAL 1 to obtain the estimated production. | 
, , . BOTTOM CONNECTIONS - SIZES 26. Determine the hydraulic horse- 
Both d tub heads have an oil- . ae | 
litem epdvall which is ped rave nadie Casing Heads have male or female threaded pone from Fig. 21 which is based on | 
position by a split packing gland. Casing bottom connection sizes 8%" through 13%”. the following formula. | 
Head gland is tightened déwn by 6 stud Tubing Heads available with male or female | 
bolts . . . Tubing Head gland by a cap threaded bottom, 512’! through 7”, also all (NPSP) (h) (d) | 
threaded to the body. flange sizes and series, with standard API HHP = l 
SUSPENSION ring groove and bolting arrangement. 136,000 | 
| 
Casing Head has case-hardened, three-seg- STRIPPER NPSP = Net plunger stroke pro- | 
ment type HINGED slips of ribbed construc- . - ; duction, bbl/day. 
tion to allow full flow to outlets. Tubing When desired, a slip bow! adaptor carrying h = Fluid lifti heicht. ft 
Heads employ same type of suspension or ‘lips, packing and gland can be attached to se coe 
qpecial threaded type or sliptype mandrel the threaded top of tubing head body. d = Fluid specific gravity. 
hanger for use with Kobe pump. Strippers and slips are interchangeable. 77. Detesnies Gis Ghetes te 
SIDE OUTLETS For complete description and illustrations of age from Fig. 22 which is based on 
Both Casing and Tubing Heads are available various assemblies, see pages 4230-34 of the following formula. 
with 2”, 22 or 3” threaded side outlets. 1954-55 Composite Catalog. 
(SPM) (PRS) (wt) 
FHP = 
sam, 1,600,000 
RECTOR SPM = Pump speed, strokes/min. 
PRS = Length of polish rod 
INC 
WELL EQUIPMENT COMPANY 1 ih 0 
wh AK te ee ous} SAFER = Total rod string weight, Ib. 
> MOR TH COMMERCE CK FORT cy" ‘TH, TEXAS NO gues . . 
Houston Plant: 2215 Commerce $t. | . *Rod and tubing stretch may be determined 
REPRESENTATIVES iN Abt ACTIVE FIELDS using an Axelson Factorule, if desired. Either 
Hal i 0 oR ue RE CTO RSEAL method should give same resu 
Part 3 will be published soon. : 
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CAN MAGNETICS FIND 
STRAT TRAPS? 


Properly used and with its data correlated with 
nearby geological core information, Magne- 
tometer surveys are useful exploratory tools 


JOHN D. HASEMAN 


THERE are coral reef-bioherm oil 
traps made by animal life and geo- 
chemistry; there are sand oil traps de- 
posited by the wind and water, along 
salt and brackish swamp shore lines 
and enclosed by differentially com- 
pacted shale; there are lime oil traps 
made by animals and geochemical 
changes like dolomitization; there are 
fault traps, and geochemical traps 
made in part by differential solution 
and deposition of materials during 
which exchanges of bases, activated 
catalytic reactions, and differential 
speeds with separation of different 
sized molecules passing through por- 
ous media play a part. These traps af- 
fect the recordings, more or less, of all 
the present geophysical precision in- 
struments. As these various traps actu- 





The Author 


J. D. Haseman obtained his A.B. de- 
gree in 1905 at Indiana University. In 
1907 he ob- 
tained his A.M. 
in zoology, and 
for the next few 
years did re- 
search at Woods 
Hole, later be- 
ing in charge of 
a Carnegie Mu- 
seum expedition 
to South Amer- 
ica. He took his 

‘ PhD degree at 
Columbia some time later and returned 
to South America as naturalist to the 
Brazilian Rubber Commission, complet- 
ing his field researches with Hofrath 
Steindachner in Vienna in 1913-14. 

Haseman discovered and developed 
sap brown in Florida in 1915-1918, dur- 
ing which he accidently discovered the 
origin of asphalt made in historic times 
without the aid of heat or pressure by 
means of certain black sands in combi- 
nation with activated fullers earth, and 
proved that fullers earth actually pre- 
cipitates the coloring matters in oils in- 
stead of absorbing them. These acci- 
dental discoveries between 1915 and 
1924 gave a new approach to the study 
of all low temperature and pressure 
activated catalytic chemistry with which 
he has made many new discoveries. 














ally yield the bulk of the petroleum 
and in view of the fact that so far geol- 
ogists and geophysicists have not been 
very successful in mapping these traps, 
it seems imperative that a more relia- 
ble method for locating them be found. 

Any alert person with wide field ex- 
perience and training has seen almost 
all such traps now in the making. He 
has seen most of them in outcroppings 
of strata. One actually finds one thing 
in common to all such traps, namely, 
increased geochemical activities over 
and around their edges — more than 
the surrounding areas. Can these in- 
creased geochemical activities be meas- 
ured directly or indirectly? At present, 
this writer knows no way as promising 
as the proper use of magnetic survey- 
ing even though the maximum possible 
leeway is only about 20 gammas of 
actual petroleum production. 

Of course, in cases where there are 
many pay sands, such as in the Penn- 
sylvanian, Chester, and Mississippian 
strata, it is impossible to ascertain ex- 
actly which sands will yield pay. Some 
of these traps actually have four or 
five sands in different sections of the 
trap, and often only one pay off. 
However, the smaller vertical intensity 
readings are over the pool, whereas 
another nearby low vertical intensity 
enclosure rarely ever pays off if its 
small vertical intensity readings are as 
much as 10 gammas larger than the 
small readings over the pay pool, i.e., 
after all corrections of data are prop- 
erly made. 

This writer believes that it is now 
feasible to separate at least many of the 
depositional traps that yield pay oil 
from the dry ones by means of proper 
magnetic work, provided one has any 
reliable regional geologic data, some 
dry hole and relatively near-producing 
pool data with which to make compari- 
sons. 

New discoveries in regard to coal 
rolls and the changed gamma values 
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of an area during wet to dry seasons 
seem to be best explained by increased 
local geochemical activities. 

The new method of taking relative 
local station values and correcting 
them in reference to the direction of 
the regional greatest change in vertical 
intensity makes more accurate map- 
ping possible. 


Background 

During the period 1917-1921, the 
author became interested in geophysics 
due to conferences with his brother, 
William P. Haseman, even prior to the 
latter’s pioneer work on seismographic 
structural surveying in conjunction 
with O’Hern, Perrine, Karcher, Mc- 
Cullom, and Eckhardt. After the Mar- 
land Oil Company Research Labora- 
tory closed down, Dr. Haseman at- 
tempted to solve some of the difficul- 
ties of magnetic surveying, and shortly 
before his death in 1932 the author 
promised to attempt to complete his 
last geophysical studies. 

Dr. Haseman had a lot of magnetic 
station data on Oklahoma and Kansas. 
He insisted on plotting corrected loca! 
station data both east-west and north- 
south, so as to average out small sta- 
tion errors and thereby obtain the axes 
of anticlines more accurately. He in- 
sisted on extreme accuracy so that sta- 
tion data would have less than five 
gamma error. 

According to his findings, all oil 
pools had smallest vertical intensity 
readings on top of the structures. Most 
of his data and suggestions have been 
useful in the author’s work; with the 
exception of locating one oil-gas poo! 
(Oaktown, Indiana), out of many sur- 
veyed by the author, that actually has 
the largest vertical intensity readings 
on the top of the structure. Even 
though this writer is certain that other 
magnetic highs exist, almost all oil 
pools do have the smallest vertical in- 
tensity readings on their tops when 
they are properly surveyed and the sta 
tion data corrected. 

Wide use of the magnetometer prio: 
to 1932 had demonstrated in some re 
gions that some magnetic lows and 
fewer magnetic high enclosures actu- 
ally conformed with geologic highs. In 
most regions, however, the magnetic 
enclosures did not conform to actual 
geologic highs. They were mapped al! 
the way from the geologic highs to 
their synclinal areas. In a few areas, 
however, the magnetometer yielded 
data that could not be interpreted at 
all. Consequently, these varied results 
of magnetic surveying had condemned 
the use of the magnetometer for petro- 
leum surveying except in a few areas 
where it had worked successfully. 

Before reviewing some of Dr. Hase- 
man’s work, the author went to Hous- 
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k th differe 
Notice the small groove in the Mission Piston body flange? Here’s where Mission makes 
another major difference! This groove, which is carefully and accurately machined to 
tolerances of 1/10,000 of an inch, functions as a built-in wear gage. When after long use the flange 
of the piston body is worn to the bottom of the wear groove in any spot around the circumference, 
it is time to replace the piston body. Until the wear groove indicates optimum use 
has been obtained, you simply replace the long-life rubbers and save the piston body, 
thus reducing piston replacement costs substantially. This “little extra” in the Mission Piston design was 
originated by Mission to help you get longer and better service life. 
Specify Mission Pistons to your supply store. No other piston gives you 


the extra Mission quality that results in longer, trouble-free service before requiring attention — 
and costs less to renew when finally worn. 


* Patent Pending 
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Exploration 





ton, Texas, to have the magnetometer 
checked and to get a new temperature 
coefficient, moments of magnets and a 
new vertical intensity factor. The As- 
kania Corporation’s representative took 
this writer into the field and taught him 
how to handle the instrument in order 
to get accurate station data. Sensitivity 
of the instrument was set as high as 
could be used. 

Subsequent field work extended over 
part of 20 years, three of which were 
spent exclusively in obtaining more 
varied field data in Oklahoma and in 
the Indiana-Illinois Basin. It enabled 
the author to obtain first-hand field in- 
formation around and over all known 
types of oil traps or structures, except 
salt domes. All of his data were 
checked until there was a three gamma, 
or less, error. 


Purpose 

It is hoped that here a clearer dis- 
tinction can be drawn between true 
anticlines and domes in which the sedi- 
mentary strata, and the basal granitic 
complex, are pushed up in oil bearing 
major geosynclines, and the various 
other types of petroleum traps, the 
most of which have little or nothing to 
do directly with the nearness of the 
basal complex to the top of these types 
of oil pools. 

Furthermore, he presents two new 
factors that affect magnetic surveying 
in some areas at least and a new 
method of taking and correcting sta- 
tion data so that magnetic enclosures 
will more nearly conform to oil pools. 

Part of this new data and procedure 
may seem a bit radical, but it is evident 
that a radical departure from past mag- 
netic field work, analyses and correc- 
tion of field data is necessary if mag- 
netic surveying is ever going to be more 
reliable than it has been in the past. 

Even the relatively small currents of 
actions produced by local concentra- 
tions of radioactive materials, the ener- 
gies of activation of activated carbon 
and silicon containing materials, the 
exchange of bases and other geochemi- 
cal reactions, such as dolomitization 
and so forth, cannot be totally ignored. 
The total increased geochemical reac- 
tions in coal rolls, coral bioherms, coal 
domes, sand and lime shaling out, 
minor fault lines, etc., are usually affili- 
ated with slight changes in movements 
of underground waters. 

Whether or not these combined local 
currents of action will account for the 
local 5 to 20 gammas variations found 
in the vertical magnetic intensities of 
depositional traps in the Indiana-Illi- 
nois Basin is not essential. The real 
question is can these small differences 
be accurately measured so that one can 
separate traps that yield oil from simi- 
lar ones that do not yield oil. This 
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writer hopes to show that this is pos- 
sible in a majority of cases. 


Some Results of Field Work 


1. When a magnetic survey is run 
over the exposed top of a granitic 
mountain ridge located in an oil bear- 
ing major geosyncline, the smallest ver- 
tical intensity readings of a Schmidt 
balance are invariably on top of the 
mountain, if all local station differ- 
ences are taken and analyzed properly. 

2. When a magnetic traverse is run 
across a few thousand feet of stratified 
sediments, lying over the top and the 
flanks of a buried granitic ridge that is 
fairly uniform, the smallest vertical in- 
tensity will be invariably on top of the 
regional anticline located in a major 
geosyncline. 

3. When a magnetic traverse is run 
over a known large regional anticline 
in less than 8000 ft of sediments in an 
oil bearing geosyncline, the base of 
which is near or in the center of a 
pronounced fairly uniform erosional 
trough or one made by local down fold- 
ing or certain overturned faulted or 
collapsed folds, the largest vertical in- 
tensity readings will invariably be on 
top of the local and regional anticline, 
which would have the basal granites 
nearer the edges of the anticline and 
farther from its top. Such conditions 
are usually found near the edge of geo- 
synclines as south and west of Tulsa, 
Oklahoma. 

4. In some areas where petroleum 
has been found relatively close to ex- 
posed or nearly exposed granitic rocks 
that have had major folding, followed 
by overthrusting and major faulting 
with at least some later deposition of 
sediments that compacted over higher 
and lower igneous rocks, the largest 
vertical intensity readings are over the 
tops of compaction structures in areas 
where the local igneous rocks are con- 
siderably lower than the surrounding 
area. Such types of compacted struc- 
tures are rarely found in the Indiana- 
Illinois Basin, in fact, only one (Oak- 
town) has been found by this writer. 
The Oaktown double very large coal 
dome does not carry down to basal 
granites. The larger north has pay oil 
and gas while the smaller south dome 
has no pay. The north dome with pay 
has bigger large vertical intensity than 
has the smaller south twin dome. It is 
not very far east of the bottom of the 
syncline between the Cincinatti Arch 
and the La Salle anticline. 

5. Most of the various types of pay 
oil traps found in the Indiana-Illinois 
Basin (other than true anticlines, such 
as Beecher City, Lake Centralia, etc.) 
are found in coal dome traps that rarely 
extend down to or below the Chester- 
Lower Mississippian unconformable 
contacts with the coal measures (in 
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fact many well-defined coal domes af. 
fect only three or four of the coal 
veins) or in low flat coal domes that 
extend down and increase in depth to 
the Silurian-Devonian coral reefing 
and bioherms. All of these types of pay 
oil traps that this writer has surveyed 
have smaller vertical intensity readings 
over the tops of the pools, except Oak- 
town. The smaller vertical intensity 
readings over these pay traps rarely ex- 
ceed 15 gammas except in regions 
nearer to major faulting or the Ozark- 
ian complex of southern and south- 
western Illinois. 

6. There are several minor local 
faults (4 to 34 ft) in the coal veins of 
the Indiana-Illinois Basin. Most of 
these are probably not deep-seated. 
The vertical intensity is always about 
10 gammas less along the fault line. 
This writer has not found any pay oil 
along any of these minor faults and 
doubts if they have anything to do 
either with the origin or accumulation 
of oil. The small fault in the coal vein 
No. 8 limestone, northeast of the Siosi 
pool, has nothing to do directly with 
the pool, but it does affect the magnetic 
readings. These minor faults give a 
linear pattern of small readings which 
can be readily eliminated from oil 
traps located in adjacent areas. 

7. There are innumerable 4-to-6 ft 
coal rolls in the coal veins. A special 
study was made by this writer of those 
under and in the 4-to-7 ft No. 4 coal 
vein near Linton, Indiana, as these 
could be surveyed before and after 
both tunnel and strip mining methods. 
These minor rolls extend east of north 
and are rarely one mile long. They lie 
parallel to each other. They also usvu- 
ally make about 10 gamma less vertical 
intensity readings on top of the rolls. 
They usually do not extend down and 
rarely have extramagnetic iron or other 
minerals to account for the 10 gamma 
change in the vertical intensity read- 
ings. These smaller vertical intensity 
readings, however, are also linear in 
pattern and usually smaller than the 
small vertical intensity readings over 
nearby oil pools. It is extremely diffi- 
cult, if not impossible, to separate all 
such rolls from minor fault. 

Both the coal rolls and minor local 
faults have greater geochemical activi- 
ties than do the areas a short distance 
to either side, and, because they both 
have smaller readings on their top, they 
must be considered especially when 
mapping possible magnetic enclosures, 
such as Siosi and other compaction 
structures. 

8. Western Greene County, Indi- 
ana, was mapped by this writer in 
1933. A very large low vertical inten- 
sity enclosure was found centering in 
the Goose Pond area and extending 
over into Knox and Daviess Counties. 
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It has a few small local enclosures 
within this dome. Several Devonian 
tests had been drilled before 1933, and 
several since. One Devonian test north- 
east of Sandborn was quite high, yet 
it yielded no pay. The porosity is more 
or less lacking. In the old south Lyons 
pool the top was not much more than 
50 ft high and the porous layers were 
not very thick. The wells did not pay 
out. When the Devonian and Trenton 
structural maps of this area are con- 
sidered, there is little evidence that the 
basal igneous complexes are high 
enough or near enough to the surface 
to make this large magnetic enclosure. 
The flying magnetometer map con- 
forms to that of the writer. 

As 1933 was an unusually dry year, 
this writer decided to recheck portions 
of western Greene County in 1946 
when there was a rather wet season. 
The area north-south and west of Lin- 
ton checked perfectly with his first 
survey. The area north-south, between 
Worthington and Lyons, however, 
yielded exactly the same pattern, but 
the total vertical intensity pattern actu- 
ally changed 50 gammas. This change 
was quite comparable to that obtained 
by others over the Oklahoma City pool 
before any wells had been drilled and 
after some 400 wells had been drilled 
and equipped. In brief, the area west 
of Linton checked in values and pat- 
tern perfectly, while the 10-mile area 
east of Linton checked in pattern but 
not in gamma value. The area west of 
Linton was over outcroppings of Nos. 
4 and 5 coal veins. It has only minor 
glacial sand and gravel deposits. This 
writer drilled several holes down to 
bedrock between Worthington and 
Lyons and found two extensive layers 
of gravel separated by many feet of 
impervious glacial clay. These gravel 
bars had radioactive black sands, acti- 
vated carbons, silica and clays, and a 
movement of water southward to White 
River. In fact, the area surveyed cov- 
ered what had been the preglacial 
White River valley. (White River is 
now located in a postglacial channel 
east of the area under question.) 

The underground water movement 
might possibly account for as much as 
10 gammas of the 50 gamma change 
actually found, but it would not ac- 
count for all of it. The same is true if 
one would include with the water 
movements also possible greater solu- 
tions of radioactive materials during 
Wet times, as reported by Ramsey for 
caves. 

The above area of gamma chance is 
very fertile farm land—much more 
so than the area of no change. The area 
of gamma change has much more geo- 
chemical activities of bacterial-fungi, 
activated carbon and silicon contain- 
ing materials, radioactive thorium and 


cerium, exchange of bases, etc. These 
increased geochemical changes make 
increased currents of action during wet 
seasons such as 1946. These increased 
currents of actions must somehow af- 
fect the gamma vertical intensity read- 
ings. At any rate, no one has offered 
any other explanation. (Rural electrifi- 
cation was installed in both of the above 
areas between 1933 and 1946, but our 
checks failed to find how this could 
have caused the 50 gamma change in 
a 10-mile north-south area.) 

9. This writer has no magnetic field 
data over any known areas of perma- 
nently reversed polarity, reported by 
Tuve and others in certain Silurian 
beds of Maryland and New Mexico. 
He also does not have any field data 
on temporarily reversed polarity pro- 
duced by lightning. He has also done 
no work in the field over salt domes. 


Method of Taking Field Data 


During the first three years of this 
magnetic field work and interpretation 
of data, this writer operated the mag- 
netometer as taught by the Askania 
representative in Houston. It was es- 
sentially the same as used by his 
brother and other operators. 

The magnetometer was not set up 
near a bluff, a parked car, metal-cov- 
ered barns, corners of woven wire 
fences or similar intersections of tele- 
phone and electric lines, etc., or on 
the bank of a flowing river or large 
creek. Readings were not taken when 
sparking magnetos of trucks and trac- 
tors passed near by, or when speeding 
trains went by, especially on tracks 
running north and south, as quite often 
the balance would swing out of the 
field of vision even when located as 
much as a quarter of a mile away from 
a fast train. 

One must be divested of all metallic 
substances. He should place the mag- 
netometer case at least 16 ft away in 
the same direction (this writer used 
the south), keep the tensions of the 
leveling screws approximately the 
same, and use the same stance with 
arms back while reading. 

Never set up over sites of burned 
houses or barns. Watch for tin cans, 
pieces of wire, pipe lines, casing in 
wells, etc. Do not work on days having 
either electrical or magnetic storms, or 
on very windy days even if the tripod 
is firmly anchored to the ground. The 
area around and between the tripod 
legs should have no tall, moving weeds 
and grass. 

After finding a 300-gamma error for 
the station east of Terre Haute, this 
writer quit using the Geodetic Coast 
survey values for county seats. Since 
rough roads and terrain cause some 
unavoidable shaking of the instrument, 
only relative surveys were made. In 
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this way some of the small errors, that 
often cannot be avoided by standard 
procedures, can be eliminated. 

A suitable base, that was near and 
readily accessible, was selected, for the 
local survey. If favorably located, it 
can be used in making other relative 
surveys in surrounding areas by hook 
ing it up with future bases. The base 
station should be read at least five 
times each day to get a more accurate 
base curve for correcting station values. 

To get nearby, more accurate re- 
gional correction values, a north-south 
line was read at one mile intervals 
about 12 miles long and a similar east- 
west line. From these lines the actual 
relative maximum direction of com- 
bined normal earth and regional verti- 
cal intensity can be ascertained, and 
then nearby and more accurate direc- 
tional correction values computed. The 
desired area was then surveyed. Each 
day one or more of the new stations 
must be reread a few hours apart to 
see if the work is accurate. 

The surveyed area then must be rela- 
tively compared and rechecked to the 
nearest dry hole and, if possible, to the 
nearest oil pool. In this way it can be 
determined if the relative magnetic en- 
closure is high enough above salt water 
to yield pay oil, in case the porosity 
and other factors are conducive. 


Correction of Station Data 

It is well known that the earth is not 
a uniform spherical magnet. It is also 
known that almost all, if not all, of the 
petroleum and coal were made and are 
now found in more or less major geo- 
synclinal areas. Some of the greater 
geosynclinal areas have folded up or 
buried granite ridges, such as the 
Nemaha Granite Ridge or the LaSalle 
Anticlinal Belt. Neither of these geo- 
synclinal areas, nor their Nemaha 
Granite Ridge or LaSalle Anticlinal 
Belt, points toward either the geo- 
graphic or magnetic North Poles, nor 
does the maximum change in the ver- 
tical intensity of these areas point to 
either Pole but actually west of north. 

Therefore, when the respective areas 
are corrected by deducting approxi- 
mately 12 gammas to the north and 
4 gammas to the east, part of the re- 
gional granite ridge effects, as well as 
that of several local structural changes 
over the tops and along the flanks of 
these buried granite ridges (unless the 
ridges are very deeply buried and the 
local structures very pronounced), re- 
main, then neither the magnetic top 
of the granite ridge nor the magnetic 
top of a local structure will coincide 
with the actual geological top as estab- 
lished by drilling. 

If the particular station data is cor- 
rected with reference to the maximum 
regional direction of change in vertical 
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intensity, however, the magnetic low 
vertical intensity can be made to coin- 
cide with the actual geological struc- 
ture. These corrections are made by 
adding the average east-west change 
going toward or taking of the same 
going away from the tops of regional 
granite ridges. To establish north-south 
corrections, one finds the true north 
component of the maximum average 
change to the north of west, and takes 
this off on going north or adds it on 
going south. 

The correcting of data required in 
order to map the various sedimentary 
stratigraphic oil traps is no more dif- 
ficult than mapping true anticlines if 
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accurate station data is procured then 
corrected by accurate north-south and 
east-west nearby lines. Using geologi- 
cal information to indicate which flank 
of a regional condition and which flank 
of the Nehama or LaSalle Ridges is 
being mapped, the addition to or de- 
duction of station data will be deter- 
mined from the average maximum 
change along the base correction lines. 
(And of course one must know upon 
what flanks of the synclines on either 
side of the LaSalle anticline he is map- 
ping. ) 

While neither the geologist or geo- 
physicist can be positive about the 
porosity or actual accumulation of pay 
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oil until a well is drilled, they can limit 
much of the unnecessary dry hole drill. 
ing losses. 


Discussion 

The geologist and geophysicist have 
little trouble in mapping well-defined 
anticlines and domes, particularly in 
the deeper portions of geosynclinal 
basins, because the stratified layers are 
thicker and more uniform. 

The shallower portions of these 
basins, with strata not only thinner but 
nearer the surface, are usually much 
more affected by erosional unconformi- 
ties, differential sedimentations of at 
least three types, greater geochemical 
changes, slightly more underground 
water movements, and usually more 
differential compactions (oftimes only 
affecting a few strata of the sedimen- 
tary series.) Also the shaling out of 
sandstone and limestone layers are 
much more frequent around the outer 
one-half of geosynclinal basins. Conse- 
quently the outer portions of geosyn- 
clines still baffle the geophysicists. For 
example, sound waves travel slower in 
shales, faster in sandstone, and fastest 
in limestone. Hence, the speeds up and 
down, as well as laterally, vary because 
the strata are not uniform and because 
quite often the high-speed layers let 
sound waves come back to the geo- 
phones so close together that the iden- 
tification of the key bedrock is often 
extremely difficult. 

The geologists and geophysicists 
were almost 100 per cent accurate in 
the thirties while working in the deeper 
portions of the Illinois Basin. When 
some of these same well-qualified geo- 
physicists along with other geologists 
worked the area in Indiana east of the 
Wabash River between Merom and the 
Siosi pool, however, they were almost 
100 per cent wrong. They picked out 
what appeared to be a pronounced 
anticline mapped on both the Trenton 
and Devonian east of Sullivan, Indiana, 
and a well was drilled through the St. 
Peter’s sandstone with cable tools, 
which actually ran low or normal all 
the way after passing through the small 
coal dome overlying the No. 3 coal 
vein. They then took the speeds 
through the strata of this dry hole and 
reshot a line to the Siosi pool without 
satisfactory results. 

The author was invited to discuss 
this failure with their office and field 
personnel, who gave me their new 
speeds that were used on the sample 
run—shales and sandstones and lime- 
stones of two Devonian well logs which 
had been drilled with cable tools. These 
latter wells, one of which was placed 





about 12 miles east of the dry hole, 
| had the Devonian lime top 125 ft high- 
| er than the other, located about three 
| miles southwest of it, actually proved 
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to be 25 ft lower than the actual low 
well when the speeds obtained by the 
surveyors were applied to the various 
strata of the actual well logs. 

This problem was referred to Profes- 
sor Macllvine of St. Louis, and he ad- 
vised overlapping shooting instead of 
dip shooting. This overlapping shooting 
was to consist of drilling a hole, plac- 
ing approximately six geophones on 
each side and shooting, followed by 
moving each geophone east and west, 
reshooting the same hole six times, 
until each geophone station had been 
reread five times. With each new hole 
read by this method, Professor Mac- 
Ilvine thought that differential sedi- 
mentations could be figured out. This 
method, while expensive in shooting 
and computing, if successful, might be 
useful in detailing some deep drilling 
sites. 

Much of the geophysical and geolog- 
ical work of the outer edge one-half 
of the Illinois-Indiana Basin prior to 
1946 was handicapped because no one 
considered the fact that coral reefing 
and bioherms had any significance to 
Devonian oil production. When Ro- 
deric Crandall provided data on the 
Siosi pool in 1927, this writer sug- 
gested that a coral atoll formation 
would explain their data; however, this 
suggestion was not accepted until the 
Illinois Marine Pool Survey was pub- 
lished in 1946. Their later work in 
1949 showed that Silurian-Devonian 
coral reefing was the source of several 
depositional and compaction oil traps; 
also that a belt about 50 miles wide, 
having a proper percentage of clay and 
sand content, produced oil. Northward 
from belt sand was too high and basin- 
wards clay content was too high. 

The existing well logs on the Indiana 
side of the LaSalle anticline strongly 
indicate that similar conditions exist 
in this area making it now appear that 
a lot of drillings resulting in dry holes 
were drilled too far out of and down 
in the basin. The poor results obtained 
by geophysicists and geologists, how- 
ever, led many operators to turn to 
drilling any coal dome that could be 
found regardless of where it was lo- 
cated in the greater basin or whether 
it extended down to the Silurian-Devo- 
nian strata. Most coal domes, it is now 
evident, only affect two or three or 
more veins of coal and do not extend 
down to the Silurian strata. 


Conclusion 


The writer believes that it is now 
feasible to separate at least many of 
the various types of depositional traps 
that yield oil from the dry ones by 
Proper magnetic work if there is ample 
teliable geologic data and well log 
data with which to make relative mag- 
netic comparisons. To do this one must 
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have station data with 3 or less gamma 
error and he must correct this station 
data from more accurate regional sta- 
tion data locally figured out from the 
average maximum direction of local 
regional magnetic intensity change. 
And he must know on what flanks of 
regional anticlinal and synclinal dis- 
turbances he is mapping. 

The new geochemical phase of my 
work is not at all directly related to 
chemical soil analyses type of work. 
It now must be given much more 
emphasis in both geological and at 
least part of the geophysical work 
other than magnetism. It is in most 
ways a much more important fac- 


Exploration 


tor than are the radio active elements. 
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The Bureau of Mines has made an 
extensive engineering study of the 
Scurry Reef reservoir for the purpose 
of estimating the amount of hydro- 
carbons initially in place. The study 
was initiated under an agreement be- 
tween the Bureau of Mines, the Geo- 
logical Survey, and the Petroleum Ad- 
ministration for Defense, United States 
Department of the Interior, to supply 
petroleum availability information to 
the Petroleum Administration for De- 
fense. The basic material presented in 
this study originally was submitted as 
one of a series of progress reports' to 
the Petroleum Administration for De- 
fense and to the cooperating operators 
in the field. (References are given at 
the end of the paper.) 


EARLY in the productive life of the 
Scurry Reef reservoir, petroleum engi- 
neers realized that the oil-producing 
mechanism was essentially solution-gas 
drive, which would mean that only a 
relatively small part of the oil in place 
would be recovered unless the produc- 
ing procedure was improved. A de- 
tailed study was made by industry to 
determine the applicability of pressure 
maintenance to the Scurry Reef reser- 
voir, and it was generally concluded 
that this production procedure would 
result in greatly increasing the recov- 
ery of oil. Most of the field has been 
utilized, and rapid progress has been 
made in initiating pressure mainte- 
nance in most of the Scurry Reef 
reservoir. 


Scurry Reef Development 

Discovery. The Scurry Reef oil res- 
ervoir, in Scurry County, Texas, is 
about 25 miles long and ranges from 
4 to 7 miles in width (see Fig. 1). This 
reservoir, from which 1660 wells are 
now producing, underlies approxi- 
mately 67,000 surface acres. The res- 
ervoir was discovered as a result of 
drilling activity that followed comple- 

*Supervising Engineer, Bureau of Mines, 
Dallas, Texas. 


**Petroleum Engineer, Bureau of Mines, 
Dallas, Texas. 
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tion of Schattel well No. 1 in July 
1948. This well, the discovery well of 
the Schattel field (a one-well field), is 
approximately 7 miles southwest of the 
town of Snyder. 

The Scurry Reef reservoir is com- 
prised of two fields, known as Kelly- 
Snyder and Diamond M (see Fig. 1). 
Originally there were four fields (North 
Snyder, Kelly, Diamond M, and Sharon 


Ridge Canyon), but subsequent de- 
velopment proved that they are part 
of one continuous reservoir. The dis- 
covery well of the Scurry Reef reser- 
voir (and of the Kelly-Snyder field) was 
the Standard of Texas, Jessie Brown 
well No. 2-1, completed November 
19, 1948, about 9 miles northwest of 
Snyder. The well initially flowed 532 
bbl of 43.5 API gravity oil through a 











‘ KENT. COUNTY _ 
SCURRY COUNTY ’ 
i 
N A“ \ 
( 
- Fs 
a bo 
z\z ¢ 
al5 d (ouscovery 
o:9 ) MeLe / 
i 
Pa L 
ed ) 
ad wil 
| > \ 
f 
__-/ KELLY- SNYDER FIELD 
y, / 
Si z | 
s|2 < 7 
cow ra a rs 
Pr i. sil SNYDER 
ae ' / \--" 
orscovery_#” c SCHATTEL FIELD 
; — an DISCOVERY WELL 
—_’ 
DIAMOND M FIELD( 99 ! 2 3 4 5 
» SCALE: MILES 
geet 


FIG. 1. Map of the Scurry Reef fields. 
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Y4-in. choke from open hole at 6334 
to 6414 ft in depth. The discovery well 
of the Diamond M field was the Lion 
Oil Co., C. T. McLaughlin well No. 2, 
completed December 19, 1948, about 
12 miles southwest of Snyder. The well 
initially flowed 649 bbl of 43.6 API 
gravity oil daily through a %-in. choke 
from perforations at 6559 to 6585 ft 
in depth. 

Development of the two areas was 
slow during the first year, with only 
2137 wells completed by November 
1949; however, drilling activity in- 
creased as the two areas merged, and 
1617 producing wells had been drilled 
by 88 operating companies by the end 
of November 1951, 3 years after the 
discovery date. 

Casing Programs. The casing pro- 
grams Of wells drilled into the Scurry 
Reef reservoir were varied because of 
the limited availability of various sizes 
of pipe. Common practice, however, 
was to set 250 to 450 ft of surface pipe, 
then to set an intermediate string at a 
depth ranging from 1700 to 2000 ft, 
and an oil string set either at the top 
or into the reef (depending on the 
method of completion) at a depth of 
6500 to 7000 ft. The surface casing 
usually was either 13% or 10%-in. 
OD pipe. The intermediate string of 
casing usually was 7%, 8%, or 9%- 
in. OD pipe. This last named size. was 
used only in combination with the 
13¥%-in. OD or larger surface strings. 
The oil string was either 51% or 7-in. 
OD pipe, and the latter was only in 
combination with a 9%-in. OD or 
larger intermediate string. 

The Texas Railroad Commission re- 
quired that the annular space back of 
the surface string be filled with ce- 
ment to the surface of the ground; also 
that the annular space back of the 
oil string be filled with cement to a 
point at least 2000 ft above the guide 
shoe. A typical casing program is out- 
lined in the following tabulation. 








Typical Casing Program 





Size of Depth set, Sacks of 
casing, in. ft cement . 
13% 250 Cement circulated 
to surface 
9% 1750 1200 
7 6500 (top 300 


of reef) 








Well Completion Methods. Well 
completion methods can be classified 
into three procedures: (1) Some opera- 
tors set the oil string in the cap rock 
above the Scurry Reef and completed 
the well with open hole. (2) Other op- 
*rators set the oil string as much as half 
‘he distance drilled into the reef, leav- 
‘ng the rest of the well bore open hole. 
'3) Still other operators set the oil string 
on bottom in the reef, then completed 
the well by perforating the casing. 











TABLE 1. Comparative porosity data on cores from 20 wells in the Scurry Reef. 





BUREAU OF MINES ANALYSES 


COMPANY ANALYSES 





Subsea Weighted Weighted 

depth Gross feet Total porosity, Porosity- Gross feet Total * porosity, Porosity- 
intervals represented _ net feet per cent feet represented net feet. per cent feet 
4050-4100 34.0 18.3 6.19 114 34.0 25.0 5.22 131 
4100-4150 62.0 39.8 7.62 304 62.0 50.7 7.35 373 
4150-4200 83.0 64.7 7.97 516 83.0 60.8 8.33 506 
4200-4250 25.0 23.5 4.29 101 25.0 15.1 5.82 88 
4250-4300 198.7 121.7 7.18 874 198.7 99.1 8.39 831 
4300-4350 339.5 139.2 8.11 1128 339.5 100.9 8.53 861 
4350-4400 232.1 160.2 9.23 1478 232.1 174.0 8.83 1536 
4400-4450 54.5 23.7 9.59 227 54.5 38.3 7.84 300 
4450-4500 324.5 131.4 7.10 933 324.5 131.1 7.10 931 
4500-4550 184.2 70.2 7.44 §22 184.2 68.9 6.56 452 

Total 1537.5 792.7 7.82 1537.5 


6197 


763.9 7.87 6009 





The oil wells drilled before the 
water table in the reef was established 
did not have a uniform depth of pene- 
tration into the reef. Subsequently, 
however, many operators adopted the 
policy of “bottoming” the wells ap- 
proximately 50 ft above the estimated 
water table. 

Acid treatment of the Scurry Reef 
was general practice, and both batch 
and stage treatment was used. Most op- 
erators used 500 to 2000 gal, although 
the volumes used ranged from a mini- 
mum of 250 gal to a maximum of 
10,000. Available records indicate that 
shooting with nitroglycerin and hy- 
draulic fracturing of the reservoir rock 
were not used in completing wells in 
the Scurry Reef. 

Cores of the producing formation 
were obtained from numerous wells 
with diamond coring equipment; both 
3-in. and 4-in. diameter cores were ob- 
tained. Average core recovery was ap- 
proximately 90 per cent. The usual pro- 
cedure was to core from near the top 
of the reef to the total depth of the 
well. Several wells from which cores 
were obtained penetrated the entire 
Scurry Reef section. 

To obtain more reliable information 
on the interstitial water content of the 
reservoir, several wells were cored with 
oil-base drilling fluid. 


Subsurface Interpretations 

Core Analyses. The analyses of cores 
selected as representative of the Scurry 
Reef were gathered from 72 wells rep- 
resenting a total thickness of 11,993 ft 
of reservior rock. The core analyses 
contributed by various operators were 
made on large diameter cores (3 to 4 
in.) and also on conventional plugs. A 
total of 2042 samples of 1% in. in di- 
ameter were analyzed for porosity and 
permeability by the Bureau of Mines, 
using the methods described in Report 
of Investigations 4548." 

The Bureau of Mines analyzed core 
samples from 20 wells previously ana- 
lyzed in company laboratories to com- 
pare the results. Company analyses 
were made, using conventional plug 
samples from 14 of the 20 wells and 
large-diameter core samples from the 
remaining six. Porosity-feet were cal- 
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culated from the two sets of data for 
the 20 wells and found to vary by 3 
per cent. (See Table 1.) 

A comparison of porosity data was 
made between company analyses of 
large-diameter core samples from one 
well and Bureau of Mines analyses of 
plugs from the same well. The 
weighted average porosity of the large- 
diameter cores from this well (repre- 
senting 314 ft) was 11.6 per cent com- 
pared with 11.1 per cent for the av- 
erage of plug analyses. The preceding 
comparisons illustrate that the labora- 
tory techniques used by the companies 
and the Bureau of Mines gave similar 
results for both conventional plugs and 
large diameter samples, and use of al! 
core analyses on a comparative basis 
was justified. 

The estimation of the pore volume 
of the Scurry Reef reservoir from 
core analyses was controlled by the 
lower limit of 0.1 millidarcy assigned 
to permeability. This lower limit was 
based on the results of drill-stem tests 
of the reef, which indicated that oil 
entered the well bores from exposed 
sections of the reef having approxi- 
mately that permeability. 

The Bureau of Mines laboratory 
made interstitial water determinations 
on 1567 core samples from 66 wells. 
The evaporative method of determin- 
ing interstitial water, as proposed by 
Messer, was used because of the 
rapidity with which the large number of 
core samples could be analyzed. Re- 
sults from this method of analysis were 
spot-checked by the “restored-state” 
method of determining interstitial wa- 
ter, as proposed by Bruce and Welger.* 
In the restored-state method, a semi- 
permeable membrane instead of a por- 
ous disk was used, with a displacing 
pressure ranging from 40 to 50 psi. 
Formation water from the Scurry Reef 
was used to saturate the cores. 

Interstitial water analyses, by both 
methods, were made on 41 identical 
samples. An average of the analyses 
made by the evaporative method 
showed 15.4 per cent interstitial water 
compared to 17.2 per cent by the 
restored-state method. As the restored- 
state method for determining inter- 
stitial water is generally accepted by 
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Petroleum-Engineering Study of Scurry 


P 501.12 





Reservoir, Scurry County, Texas 


K. 
MURPHY 


The Bureau of Mines has made an 
extensive engineering study of the 
Scurry Reef reservoir for the purpose 
of estimating the amount of hydro- 
carbons initially in place. The study 
was initiated under an agreement be- 
tween the Bureau of Mines, the Geo- 
logical Survey, and the Petroleum Ad- 
ministration for Defense, United States 
Department of the Interior, to supply 
petroleum availability information to 
the Petroleum Administration for De- 
fense. The basic material presented in 
this study originally was submitted as 
one of a series of progress reports to 
the Petroleum Administration for De- 
fense and to the cooperating operators 
in the field. (References are given at 
the end of the paper.) 


EARLy in the productive life of the 
Scurry Reef reservoir, petroleum engi- 
neers realized that the oil-producing 
mechanism was essentially solution-gas 
drive, which would mean that only a 
relatively small part of the oil in place 
would be recovered unless the produc- 
ing procedure was improved. A de- 
tailed study was made by industry to 
determine the applicability of pressure 
maintenance to the Scurry Reef reser- 
voir, and it was generally concluded 
that this production procedure would 
result in greatly increasing the recov- 
ery of oil. Most of the field has been 
utilized, and rapid progress has been 
made in initiating pressure mainte- 
nance in most of the Scurry Reef 
reservoir. 


Scurry Reef Development 

Discovery. The Scurry Reef oil res- 
ervoir, in Scurry County, Texas, is 
about 25 miles long and ranges from 
4 to 7 miles in width (see Fig. 1). This 
reservoir, from which 1660 wells are 
now producing, underlies approxi- 
mately 67,000 surface acres. The res- 
ervoir was discovered as a result of 
drilling activity that followed comple- 

*Supervising Engineer, Bureau of Mines, 
Dallas, Texas. 


**Petroleum Engineer, Bureau of Mines, 
Dallas, Texas. 
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tion of Schattel well No. 1 in July 
1948. This well, the discovery well of 
the Schattel field (a one-well field), is 
approximately 7 miles southwest of the 
town of Snyder. 

The Scurry Reef reservoir is com- 
prised of two fields, known as Kelly- 
Snyder and Diamond M (see Fig. 1). 
Originally there were four fields (North 
Snyder, Kelly, Diamond M, and Sharon 


_KENT 


F. ANDERSON,* PAUL MEADOWS,” 
E. HAWKINS,"* WILLIAM C. ELLIOTT, JR.** 


Ridge Canyon), but subsequent de- 
velopment proved that they are part 
of one continuous reservoir. The dis- 
covery well of the Scurry Reef reser- 
voir (and of the Kelly-Snyder field) was 
the Standard of Texas, Jessie Brown 
well No. 2-1, completed November 
19, 1948, about 9 miles northwest of 
Snyder. The well initially flowed 532 
bbl of 43.5 API gravity oil through a 
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FIG. 1. Map of the Scurry Reef fields. 
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Y4-in. choke from open hole at 6334 
to 6414 ft in depth. The discovery well 
of the Diamond M field was the Lion 
Oil Co., C. T. McLaughlin well No. 2, 
completed December 19, 1948, about 
12 miles southwest of Snyder. The well 
initially flowed 649 bbl of 43.6 API 
gravity oil daily through a %4-in. choke 
from perforations at 6559 to 6585 ft 
in depth. 

Development of the two areas was 
slow during the first year, with only 
137 wells completed by November 
1949; however, drilling activity in- 
creased as the two areas merged, and 
1617 producing wells had been drilled 
by 88 operating companies by the end 
of November 1951, 3 years after the 
discovery date. 

Casing Programs. The casing pro- 
grams Of wells drilled into the Scurry 
Reef reservoir were varied because of 
the limited availability of various sizes 
of pipe. Common practice, however, 
was to set 250 to 450 ft of surface pipe, 
then to set an intermediate string at a 
depth ranging from 1700 to 2000 ft, 
and an oil string set either at the top 
or into the reef (depending on the 
method of completion) at a depth of 
6500 to 7000 ft. The surface casing 
usually was either 13% or 10%-in. 
OD pipe. The intermediate string of 
casing usually was 7%, 8%, or 9%- 
in. OD pipe. This last named size. was 
used only in combination with the 
13%-in. OD or larger surface strings. 
The oil string was either 5% or 7-in. 
OD pipe, and the latter was only in 
combination with a 9%-in. OD or 
larger intermediate string. 

The Texas Railroad Commission re- 
quired that the annular space back of 
the surface string be filled with ce- 
ment to the surface of the ground; also 
that the annular space back of the 
oil string be filled with cement to a 
point at least 2000 ft above the guide 
shoe. A typical casing program is out- 
lined in the following tabulation. 











Typical Casing Program 
Size of Depth set, Sacks of 
casing, in. ft cement : 
13% 250 Cement circulated 
to surface 
95% 1750 1200 
7 6500 (top 300 


of reef) 








Well Completion Methods. Well 
completion methods can be classified 
into three procedures: (1) Some opera- 
tors set the oil string in the cap rock 
above the Scurry Reef and completed 
the well with open hole. (2) Other op- 
trators set the oil string as much as half 
‘he distance drilled into the reef, leav- 
‘ng the rest of the well bore open hole. 
'3) Still other operators set the oil string 
°n bottom in the reef, then completed 
the well by perforating the casing. 








TABLE 1. Comparative porosity data on cores from 20 wells in the Scurry Reef. 





BUREAU OF MINES ANALYSES 


COMPANY ANALYSES 








Subsea Weighted Weighted 

depth Gross feet Total porosity, Porosity- Gross feet Total * porosity, Porosity- 
intervals represented _ net feet per cent feet represented net feet per cent feet 
4050-4100 34.0 18.3 6.19 114 34.0 25.0 5.22 131 
4100-4150 62.0 39.8 7.62 304 62.0 50.7 7.35 373 
4150-4200 83.0 64.7 7.97 516 83.0 60.8 8.33 506 
4200-4250 25.0 23.5 4.29 101 25.0 15.1 5.82 88 
4250-4300 198.7 121.7 7.18 874 198.7 99.1 8.39 831 
4300-4350 339.5 139.2 8.11 1128 339.5 100.9 8.53 861 
4350-4400 232.1 160.2 9.23 1478 232.1 174.0 8.83 1536 
4400-4450 54.5 23.7 9.59 227 54.5 38.3 7.84 300 
4450-4500 324.5 131.4 7.10 933 324.5 131.1 7.10 931 
4500-4550 184.2 70.2 7.44 522 184.2 68.9 6.56 452 

Total 1537.5 792.7 7.82 6197 1537.5 





The oil wells drilled before the 
water table in the reef was established 
did not have a uniform depth of pene- 
tration into the reef. Subsequently, 
however, many operators adopted the 
policy of “bottoming” the wells ap- 
proximately 50 ft above the estimated 
water table. 

Acid treatment of the Scurry Reef 
was general practice, and both batch 
and stage treatment was used. Most op- 
erators used 500 to 2000 gal, although 
the volumes used ranged from a mini- 
mum of 250 gal to a maximum of 
10,000. Available records indicate that 
shooting with nitroglycerin and hy- 
draulic fracturing of the reservoir rock 
were not used in completing wells in 
the Scurry Reef. 

Cores of the producing formation 
were obtained from numerous wells 
with diamond coring equipment; both 
3-in. and 4-in. diameter cores were ob- 
tained. Average core recovery was ap- 
proximately 90 per cent. The usual pro- 
cedure was to core from near the top 
of the reef to the total depth of the 
well. Several wells from which cores 
were obtained penetrated the entire 
Scurry Reef section. 

To obtain more reliable information 
on the interstitial water content of the 
reservoir, several wells were cored with 
oil-base drilling fluid. 


Subsurface Interpretations 

Core Analyses. The analyses of cores 
selected as representative of the Scurry 
Reef were gathered from 72 wells rep- 
resenting a total thickness of 11,993 ft 
of reservior rock. The core analyses 
contributed by various operators were 
made on large diameter cores (3 to 4 
in.) and also on conventional plugs. A 
total of 2042 samples of 1% in. in di- 
ameter were analyzed for porosity and 
permeability by the Bureau of Mines, 
using the methods described in Report 
of Investigations 4548. 

The Bureau of Mines analyzed core 
samples from 20 wells previously ana- 
lyzed in company laboratories to com- 
pare the results. Company analyses 
were made, using conventional plug 
samples from 14 of the 20 wells and 
large-diameter core samples from the 
remaining six. Porosity-feet were cal- 
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763.9 7.87 6009 
culated from the two sets of data for 
the 20 wells and found to vary by 3 
per cent. (See Table 1.) 

A comparison of porosity data was 
made between company analyses of 
large-diameter core samples from one 
well and Bureau of Mines analyses of 
plugs from the same well. The 
weighted average porosity of the large- 
diameter cores from this well (repre- 
senting 314 ft) was 11.6 per cent com- 
pared with 11.1 per cent for the av- 
erage of plug analyses. The preceding 
comparisons illustrate that the labora- 
tory techniques used by the companies 
and the Bureau of Mines gave similar 
results for both conventional plugs and 
large diameter samples, and use of all 
core analyses on a comparative basis 
was justified. 

The estimation of the pore volume 
of the Scurry Reef reservoir from 
core analyses was controlled by the 
lower limit of 0.1 millidarcy assigned 
to permeability. This lower limit was 
based on the results of drill-stem tests 
of the reef, which indicated that oil 
entered the well bores from exposed 
sections of the reef having approxi- 
mately that permeability. 

The Bureau of Mines laboratory 
made interstitial water determinations 
on 1567 core samples from 66 wells. 
The evaporative method of determin- 
ing interstitial water, as proposed by 
Messer,? was used because of the 
rapidity with which the large number of 
core samples could be analyzed. Re- 
sults from this method of analysis were 
spot-checked by the “restored-state” 
method of determining interstitial wa- 
ter, as proposed by Bruce and Welger.* 
In the restored-state method, a semi- 
permeable membrane instead of a por- 
ous disk was used, with a displacing 
pressure ranging from 40 to 50 psi. 
Formation water from the Scurry Reef 
was used to saturate the cores. 

Interstitial water analyses, by both 
methods, were made on 41 identical 
samples. An average of the analyses 
made by the evaporative method 
showed 15.4 per cent interstitial water 
compared to 17.2 per cent by the 
restored-state method. As the restored- 
state method for determining inter- 
stitial water is generally accepted by 
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technologists, the results obtained by 
the evaporative method were increased 
11.7 per cent, calculated as follows: 


17.2 — 15.4 | 


OO = 11.7 : 
is4 l 11.7 per cent 


Electric Logs 

Electric logs had been obtained on 
approximately 90 per cent of the wells 
in the field and are the source of the 
most extensive information on the 
physical characteristics of the Scurry 
Reef rock. The reef tops and net pro- 
ductive thickness were obtained from 
large and small-scale copies of these 
logs. Net productive thickness also was 
estimated from micrologs. 

Porosities were calculated from the 
electric logs by the method described 
by Tixier,> which permits direct use 
of the “Limestone Curve” (32 in. 
lateral curve). Quantitative porosity in- 
terpretations were possible in perme- 
able sections that were 4 ft or more 
in thickness and invaded by mud fil- 
trate. Porosity values were calculated 
for 400 of the 600 available large-scale 
logs. 

Radioactivity Logs. Radioactivity 
logs were available on approximately 
25 per cent of the wells in the field and 
ranks second to electric logs as the 
source of information from which tops 
and porosity estimates of the reef rock 
could be obtained. 

The calculation of porosities from 
neutron curves of the radioactivity logs 
was based on a method derived by 
Bush and Mardock.*? The use of this 
method involves the construction of 
“neutron-derived porosity curves” 
from core analyses data for each com- 
bination of borehole and casing size 
used. Core analyses were available to 
permit construction of neutron-derived 
porosity curves for eight combinations 
of borehole and casing sizes. 

Porosity values for approximately 
160 wells were calculated for vertical 
intervals, rather than for each foot, 
when the neutron deflection was uni- 
form enough to permit estimation of 
an average value. These intervals 
ranged in thickness from 2 to 20 ft. A 
porosity of 4 per cent was selected as 
the lowest accurate limit for interpre- 
tation because of the erratic neutron 
deflection obtained in the lower limits 
of porosity. 

Although net oil-productive thick- 
ness seldom can be estimated from a 
radioactivity log, it was found that the 
net productive thickness, as indicated 
by micrologs, correlated with those 
sections of the reef having 4 per cent 
or greater porosity as determined from 
the neutron curve. A comparison of 
radioactivity logs and micrologs for 27 
wells showed that the total net thick- 
ness was 5564 ft as determined from 
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the radioactivity logs and 5628 ft as 
indicated by the micrologs. 

Application of Interpretation. Poros- 
ity data, derived from three sources 
(core analyses and electric- and radio- 
activity-log interpretations), were avail- 
able for calculating the pore volume of 
the reservoir. A more representative 
porosity for the field was obtainable 
from the porosities derived from log 
interpretations, as porosities could be 
calculated for about 33 per cent of the 
wells. However, the log-derived poros- 
ities had to be correlated satisfactorily 
with the porosities from core analyses. 
Although core analyses were available 
from only about 5 per cent of the wells, 
these wells were uniformily distributed 
throughout the field, thus making good 
comparisons possible. 

Determination of Log Correction 
Factors. Porosity data derived from 
core analyses first were compared with 
those derived from radioactivity and 
electric logs. The reservoir was divided 
into four areas the limits of which were 
governed by uniformity of the phys- 
ical characteristics of the reservoir and 
distribution of the wells on which in- 
terpreted logs were available. Average 
porosity values were then calculated, 
using information from each of the 
sources of logs, if available in that area, 
and from core analyses that were avail- 
able in all areas. These average poros- 
ities were the result of weighing all 
individual porosity determinations in 
an area by the footage of producing 
formation each represented. An over- 
all average porosity was then calcu- 
lated by weighting the area averages 
with the gross reservoir rock volume 
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in each area. Average porosity values 
derived from radioactivity log inter. 
pretations were compared with those 
derived from core analyses in all foyr 
areas. However, because few large-scale 
electric logs were available in one area, 
comparisons of porosities derived from 
core analyses with those from electric 
logs were made in only three areas. 
These comparisons indicated that the 
porosities derived from radioactivity. 
log interpretations were 9.07 per cent 
lower and from electric log interpreta. 
tions 4.46 per cent higher than those 
obtained from core analyses. The use 
of quantitative log interpretations ap- 
peared to be justified, provided that a 
factor was applied to such interpreta- 
tion that would correct for the calcu- 
lated deviation. 

Porosity-feet Determination. To esti- 
mate the pore volume of the field, 
porosity-feet values were calculated for 
each well from one or more of the 
following types of information: (1) Net 
productive formation thickness on 
which porosity determinations could be 
made; (2) net productive formation 
thickness on which the porosity could 
not be determined, but an average net 
porosity could be assigned; and (3) 
gross formation thickness to which an 
average gross porosity was assigned. 
Available porosity data were used to 
estimate the average porosities of the 
net productive formation thickness and 
the gross formation thickness on which 
porosity data were not available. These 
average porosities were determined for 
horizontal bands (vertical intervals) 50 
ft thick within the four areas. The 
method used for obtaining these av- 
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FIG. 2. Relationship between porosity and interstitial water, Scurry Reef Reservoir. 
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erages was similar to that previously de- 
scribed in weighting area porosities for 
comparing core analyses with log in- 
terpretations. After the averages were 
derived, the porosity-feet for each 
horizontal band for all wells was de- 
termined first by calculating that por- 
tion of the producing formation for 
which both porosity and net pay esti- 
mates were available, then that por- 
tion for which only net pay estimates 
were available, and last the remaining 
portion for which only the gross thick- 
ness was known. (Pore-volume esti- 
mates based on gross thickness were 
used mostly for calculating porosity- 
feet values for that part of the reser- 
voir between the bottom of wells and 
the oil-water contact.) The total poros- 
ity-feet of wells then was found by 
summing the porosity-feet in all bands 
between the top of the reef and the 
oil-water contact. 


Interstitial Water. In the study of 
the Scurry Reef, Bureau of Mines 
engineers were unable to establish def- 
inately the extent of the interstitial- 
water transition zone supposed to exist 
in petroleum reservoirs between the 
region of 100 per cent interstitial water 
and that of maximum oil saturation.® 
Therefore, the reservoir was treated as 
if a minimum interstitial water satura- 
tion existed throughout, and no attempt 
was made to give special consideration 
to a transition zone. 

In calculating an average per cent 
content of interstitial water for the 
Scurry Reef reservoir, the 1567 anal- 
yses were divided into groups accord- 
ing to porosity ranges. The average 
per cent content of interstitial water 
was obtained for each group and plot- 
ted versus the average porosity for the 
group, as shown in Fig. 2. The rela- 
tionship between porosity and inter- 
stitial water is illustrated by the two 
almost straight lines intersecting at a 
point near 15 per cent porosity. 

As it was found that a relationship 
existed between porosity and interstitial 
water, a weighted average per cent con- 
tent of interstitial water based on vol- 
ume was considered to be more accu- 
rate. This was done by ascertaining the 
interstitial water content from the in- 
terstitial water-porosity curve for each 
porosity determination from the cores 
of 72 wells and weighting all such in- 
terstitial water values by the porosity- 
feet represented. This procedure was 
followed for the same four areas used 
to obtain average porosity values. The 
average interstitial water content for 
the field then was found by volumet- 
rically weighing the four averages. 

From the procedure described above, 
the average interstitial water content 


| of the Scurry Reef reservoir, based on 


the evaporative method, was found to 
be 15.8 per cent. Adjusting this value 
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in accordance with the difference 
found between the evaporative and 
restored-state methods of analysis, the 
average interstitial water of the Scurry 
Reef reservoir was estimated to be 17.9 
per cent. An arithmetical average of the 


same data gives 24 per cent as the 
terstitial water content. 
Reservoir Volume. The volume 


in- 


of 


stock-tank oil initially in place in the 
Scurry Reef reservoir was calculated 
to be 3.668 billion barrels by the poros- 


ity-saturated method. 


Figure 3 is an isovol map, depicting 
the porosity-feet in the reef. The north- 
ern part of the Kelly-Snyder area is 
shown to have a much higher pore 
volume per unit area than the southern 


part of the Kelly-Snyder area and 
of the Diamond M field. 


all 


The polygonal prism method de-, 


. scribed by Anderson® was used for de- 


termining reservoir volume. Applica- 
tion of this method involves the geo- 
metrical construction of polygonal 
areas around all wells in the reservoir. 
Imaginary polygonal prisms thus are 
formed by the various areas and the 
productive thickness of the reservoir. 
The average of any data measured at a 
well bore is assumed to be representa- 
tive for the prism around the well. 
The polygonal prism pore volume of 
each well was determined by multiply- 
ing the area of the appropriate polygon 
by the total porosity-feet of the well. 
These volumes were added to give a 
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total reservoir pore volume of 845,000 
acre-feet or 6,558,000,000 bbl. 

The volume of stock-tank oil initially 
in place in the reservoir was calculated 
by the porosity-saturation method to 
be 3,668,000,000 bbl. The reservoir 
data used in this calculation consists 
of the reservoir pore-volume (6,558,- 
000,000 bbl), the interstitial water sat- 
uration (17.9 per cent), and the reser- 
voir-volume factor at initial conditions 
(1.468). 


Production History 


Oil Production. The production his- 
tory of the Scurry Reef reservoir given 
in Table 2 is shown graphically in 
Fig. 4. The cumulative oil production to 
January 1, 1954, was 152,940,000 bbl, 
or 4.17 per cent of the 3,668,000,000 
bbl of stock-tank oil estimated. to be 
initially in place. In all, 1660 wells 
were producing from the reservoir as 
of January 1, 1954, and about 26 per 
cent of them were being pumped. 

The rate of oil production from the 
Scurry Reef is prorated by regulations 
of the Railroad Commission of Texas. 
Proration allowables are reflected in the 
oil production curve in Fig. 4. On Sep- 
tember 1, 1950, the daily per well 
allowable for 40-acre spacing was in- 
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TABLE 2. Semiannual Oil Production 
Statistics for the Scurry Reef Reservoir 


Oil Cumulative 





Period Producing production, oil production, 

ended wells bbl bbl 
Dec. 1948..... 3 10,000 10,000 
June 1949..... 39 560,000 570,000 
Dec. 1949..... 306 3,640,000 4,210,000 
June 1950..... 960 10,790,000 15,000,000 
Dec. 1950... .. 1401 23,770,000 38,770,000 
June 1951..... 1551 19,510,000 58,280,000 
Dec. 1951..... 1625 21,620,000 79,900,000 
June 1952..... 1656 18,880,000 98,780,000 
Dec. 1952..... 1671 19,750,000 118,530,000 
June 1953... .. 1667 18,460,000 136,990,000 
Dec. 1953. .... 1660 15,950,000 152,940,000 











creased from 160 to 220 bbl of oil, re- 
sulting in the highest monthly rate of 
oil production in the history of the 
Scurry Reef reservoir (4,874,000 bbl of 
oil in September 1950 produced from 
1198 wells). The allowable was re- 
duced, however, to 160 bbl of oil on 
September 20, 1950. The présent well 
allowable is 100 bbl of oil per pro- 
ducing day. Monthly oil production 
during the later part of 1953 averaged 
about 2,500,000 bbl. Oil recovery, as 
of January 1, 1954, averaged 2283 bbl 
per acre. 

No standard procedure was followed 
in determining the initial oil produc- 
tion of wells in the Scurry Reef, there- 
fore these data could not be correlated 
between different parts of the reservoir. 
Initial oil production usually was de- 
termined by producing the well 
through a choke for the period of time 
necessary to produce the daily allow- 
able of the well. Many tests lasted no 
longer than three hours. The chokes 
used during these tests generally were 
Y% to % in. in diameter. 

Gas Production. Gas production 
data are not available for the first few 
years of the producing life of the field. 
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TABLE 3. Production and reservoir pressure data, Pe Reef Sicsteath. 





Volumetrically 
weighted reservoir 
pressure at datum 

4300 ft. subsea, psia 


Discovery 1948....... eas 3137 
March 24, 1950........... 2963 
September 11, 1950...... 2612 
January 15, 1951... 2330 
July 15, 1951..... 2007 
January 15, 1952.... 1788 
July 19, 1952.... 1731 
January 19, 1953.... 1679 


December 22, 1953... 





Cumulative stock-tank 


Total Cumulative oil produced per pei 
pressure loss, stock-tank decrease in reseryoir 
psi oil production, bbl pressure, bbr 

0 0 0 
174 7,904,000 45,000 
525 24,449,000 47,000 
807 40,306,000 50,000 
1130 60,072,000 53,000 
1349 81,582,000 60,000 
1406 100,600,000 71,000 
1458 120,588,000 83,000 
1550 152,258,000 98,000 


TABLE 4. Salient data and production statistics for the iene Reef Reservoir. 








rr ak ly wer bias oka vier glow PRE Sunes He wah Se eRONCENWS 67,000 
Number of producing wells to January ‘1, 1954 1,660 
Datum to which reservoir measurements were adjusted, ft subsea 4.390 
Average surface elevation, ft........... SLE 2,500 
Average depth of oil-water contact, ft subsea 4,500 
Gravity of separator oil at 60 F, deg API.. 42.3-43.5 
rvoir temperature at datum, deg F . ate 132 
Saturation pressure of reservoir oil at reservoir te mpe' rature, sia eee 1,740-1,975 
Average permeability of net pay, millidarcys 21 
Average porosity of gross reservoir rock, per cent 5.91 
Average porosity of net reservoir rock, per cent. neon? 10.47 
Average interstitial water saturation, per cent. . , aor Ne ; 17.9 
Relative oil volume at initial conditions, volume of stock-tank oil = 1.0, dimensionless. . ae 1.4680 
Original reservoir pressure at datum, psia.. ; ; een RES POR Cs 3,137 
Reservoir gross rock volume, acre-feet...... 14,298,000 
Reservoir pore volume, acre-feet. . : a 45,000 
Reservoir pore volume, Le See = 6,558,000,000 
Average solution gas-oil ratio at separator pressure of 40 psi and tempe rature of 60 F , cu ft. per bbl. 8 
Gas production to January 1, 1954 (estimated, M cu ft)............00 00. cece eee cee eee 154,000,000 
Water production to January 1, 1954 (estimated), bbl. 6,700,000 
Stock-tank oil produced to January | RRA Oe AE SRT 5 CEL OR eee akan 152,940,000 
Stock-tank oil initially in place, b 3,668,000,000 
Stock-tank oil initially in place, pr per gross acre-foot. 257 
Recovery of oil to January 1, 1954, bbl per acre... . 2,283 
Recovery of oil to January 1, 1954, bbl per gross ‘acre-foot 10.7 


eae of oil to oe 1, 1954, per cent of oil originally in piace ARR AE AND 4.17 





The volume of gas produced from dis- 
covery date until March 1, 1952, was 
estimated by using the weighted aver- 
age solution gas-oil ratio computed by 
Cook and others’ to be 864 cu ft per 
bbl measured at a separator pressure 
of 40 psi. Gas production after that 
was obtained from reports filed with 
the Railroad Commission of Texas. 
The total solution gas produced as of 
January 1, 1954, is estimated to be 154 
billion cubic feet. 

Water Production. Some water is 
produced in nearly all parts of the 
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FIG. 4. Reservoir pressure and oil production data, Scurry Reef Reservoir. 
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Scurry Reef fields; the largest volumes 
being from the southeast and northwest 
flanks of the Diamond M area and 
from the southeast flank and west edge 
of the Kelly-Snyder area. Total water 
production is estimated at about 6,700,- 
000 bbl as of January 1, 1954. 
Reservoir Pressures. The initial res- 
ervoir pressure of the Scurry Reef was 
3137 psia at a datum of 4300 ft sub- 
sea.!! The reservoir oil was undersatu- 
rated initially, having a saturation pres- 
sure that ranged from 1740 psia in the 
north end of the Scurry Reef, as re- 
ported by Horner, to 1975 psia in the 
south end of the Scurry Reef, as de- 
termined by the Bureau of Mines. 
The first general pressure survey was 
in March 1950, in accordance with a 
Texas Railroad Commission order. 
Other pressure surveys were made in 
September 1950, January 1951, July 
1951, January 1952, July 1952, Jan- 
uary 1953, and December 1953. In 
each of these surveys, observed res- 
ervoir pressure measurements from 
subsurface pressure gages were ad- 
justed to a datum of 4300 ft subsea. 
Average reservoir pressures used in 
this report were weighted volumet- 
rically by the polygonal prism method. 
The volumetrically weighted reservoir 
pressure for each pressure survey (see 
Table 3) was calculated by summing the 
products of the pore volume of each 
prism and its reservoir pressure and 
dividing this sum by the total pore 
volume of all the prisms. 
As no free gas or appreciable water 
drive is influencing the reservoir mech- 
anism, the reservoir pressure declined 
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FOR ANY SCRAPING JOB where either rota- 
tion or wire line operation is desired, this 
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neered for maximum safety ...for greatest 
efficiency... for extreme versatility to meet 
all well conditions... 


... it can be run either on a string of tubing 
or on the wire line 


... full circulation can be established if re- 
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...a single tool scrapes all weights of the 
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... the 3 sets of spring-loaded cutters are 
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...cutter spacing is engineered for unre- 
stricted circulation 


... the numerous hard-faced cutting edges 
contact the casing constantly, and are 
helically designed for efficient shearing 
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... cutters are held by a fool-proof lock- 
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changed in the field when worn. 
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FIG. 5. Curves showing relation between reservoir pressure and cumulative stock-tank oil production, Scurry Reef Reservoir. 


steadily until the saturation pressure 
was reached during the latter part of 
1951. Since that time, the decline has 
been steady but at a lower rate (see Fig. 
5). The total loss in reservoir pressure 
to December 1953, was 1550 psi. 
Table 4 summarizes salient reservoir 
data and production statistics pertain- 
ing to the Scurry Reef reservoir. 


Pressure Maintenance 


The need of a pressure-maintenance 
program for the Scurry Reef reservoir 
was recognized early in the producing 
life of the field when it was established 
that the primary producing mechanism 
was a solution-gas drive type, that pri- 
mary recovery would be small, and that 
a large potential oil reserve would 
remain to be recovered by some other 
producing method. Individual and 
combined reservoir studies were made 
by many operators in the field in order 
that they could determine the feasibil- 
ity of such a program. Several pilot- 
injection projects were included in 
these studies. 

Pilot-Injection Projects 

Diamond M. The first injection proj- 
ect in the area was a water-injection 
program initiated by the Lion Oil 
Company on November 29, 1950. 
Water was injected into the reef sec- 
tion approximately 45 ft below the 
original water-oil contact in Lion’s 
Strom well No. 18 in the Diamond M 
area. The injection program was con- 
tinued until December 23, 1951, within 
which time 443,074 bbl of water (ap- 
proximately 1150 bbl a day)-was in- 
jected into this section. The surround- 
ing wells were periodically tested for 
bottom-hole pressures, gas-oil ratios, 
and fluid production. These tests indi- 
cated that the injected fluid was affect- 
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ing neither the pressures in nor the 
production from the offset wells. The 
pilot project was discontinued because 
of the belief that a dense zone existed 
in the area above the point of injection 
and that no appreciable benefit could 
be obtained under those conditions. In- 
jection was commenced elsewhere as 
reviewed under “Unitized Projects.” 

Kelly-Snyder. The first pilot gas- 
injection project in the Scurry Reef 
reservoir was begun by the Lone Star 
Producing Company on its R. W. Webb 
lease in the Kelly-Snyder field on July 
17, 1951. Gas was injected into the 
upper two-thirds of the reef section in 
its Webb well No. 6 through perfora- 
tions from 4281 to 4446 ft subsea. In- 
jection was continued until November 
17, 1952, within which time a net vol- 
ume of 1,354,959,000 cu ft of gas was 
injected. Bureau of Mines tests?? on this 
lease indicated conclusions as follows: 

1. No highly permeable channels 
existed between the injection well and 
offset wells. 

2. The reservoir within the area 
tested is interconnected. 

3. Reservoir conditions are favor- 
able toward either gas or water injec- 
tion as a means of increasing oil re- 
covery in the particular area of the 
injection well. 

A second pilot gas-injection project 
was initiated by the Standard Oil Com- 
pany of Texas on July 19, 1951. Gas 
was injected in its Jessie Brown well 
No. 9-5, in one of the thickest sec- 
tions of the reef formation in the north 
part of Kelly-Snyder. Gas was injected 
into the upper third of the reef through 
perforations from 3810 to 3846 ft and 
from 3856 to 3878 ft subsea until June 
3, 1952, a period of 10% months. 
During this period a cumulative total of 


700,676,000 cu ft of gas was injected, 
or approximately 2,160,000 cu ft per 
day. Periodic tests of offset wells indi- 
cated that there was no breakthrough 
of free gas and that bottom-hole pres- 
sure declines in the offset wells were 
similar to the pressure decline in the 
injection well. 
Unitized Projects 

Diamond M. In 1951 the majority 
of the operators and royalty owners in 
the northern part of the Diamond M 
field formed a unit for initiating a pres- 
sure-maintenance program. Through 
the unitization agreement, which was 
approved by the Railroad Commission 
of Texas in October 1951, 4525 pro- 
ductive acres and 112 wells were placed 
under unit operation. The Lion Oil 
Company, operator of the unit, initi- 
ated a water-injection program on De- 
ember 24, 1951. Three wells on the 
northwest flank and three on the south- 
east flank of the Lion unit are being 
used to inject water through perfora- 
tions into the gross oil pay interval 
from the top of the reef to approxi- 
mately the oil-water contact (see Fig. 
6). Tests in the northwest area re- 
vealed that the bottom-hole pressures 
in offsetting wells were affected by the 
injected water within a few months, 
and water production increased sub- 
stantially in these wells within 13 
months. The distance from the injec- 
tion wells to the wells that indicated 
increased water production is approxi- 
mately 1500 ft. Approximately 1,690,- 
000 bbl of water has been returned to 
the formation during the first two years 
of operation. Most of the water (ap- 
proximately 1,400,000 bbl) was in- 
jected into the reservoir in the north- 
west flank of the unit. Water-injection 
operations in the southeast flank of the 
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unit were initiated within the last year, 
and results in that area are inconclu- 
sive at present. 

Another pressure-maintenance pro- 
gram was initiated in the Diamond M 
unit when the unit operator started in- 
jecting gas into the upper section of the 
reef through perforations from 4171 
to 4215 ft subsea in unit well No. K-10 
on July 19, 1952. Gas-oil ratios in- 
creased in several of the offset wells 
within the first year but were reduced 
in most wells by deepening, cementing 
liners, and recompleting from lower 
sections of the formation. Approxi- 
mately 2.9 billion cubic feet of gas 
was injected into the formation in the 
first 18 months of operation. 

Kelly-Snyder. As a result of reser- 
voir studies and information derived 
from the injection projects mentioned 
above, the majority of the operators 
and royalty owners in the Kelly-Snyder 
field entered into a unitization agree- 
ment to initiate a pressure-maintenance 
program in that part of the field. The 
program agreed upon is to inject water 
into a line of 53 injection wells located 
along the crest of reef (see Fig. 6). The 
entire oil section in each injection well 
will be exposed. In addition, gas will 
be injected into three wells to permit 
investigating the possibility of increas- 
ing the oil recovery by injecting gas 
ahead of the water. 

The unit operator in the Kelly- 
Snyder field has estimated that an 
additional 795 million barrels of oil 
will be recovered as a result of this 
program. 


Summary 

The Scurry Reef reservoir was dis- 
covered in November 1948, by the 
Standard Oil Company of Texas. The 
reservoir, as now developed, has 1660 
producing wells and covers an area of 
about 67,000 acres. Procedures were 
devised for estimating the porosity- 
feet of oil-productive formations in 
each well. With a few exceptions, res- 
ervoir data were averaged volumet- 
rically. From a combination of data 
from core analyses, electric logs, and 
radioactivity logs, the gross volume of 
the reservoir rock was calculated to be 
14,298,000 acre-feet. Considering the 
volume of stock-tank oil initially in 
place to be 3,668,000,000 bbl, the 
stock-tank oil per gross acre-foot equals 
257 bbl. 

As of January 1, 1954, 152,940,000 
bbl or 10.7 bbl per gross acre-foot of 
oil had been produced, or 4.17 per cent 
of the oil estimated to be initially in 
place. The decreased reservoir pressure 
accompanying the production of this 
volume of oil was 1550 psi, which 
equals 98,000 bbl of oil per pound de- 
crease in reservoir pressure. The res- 
ervoir pressure had declined from 
3137 to 1587 psia as of December 
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FIG. 6. Injection well locations for pressure an. 
maintenance, Scurry Reef Reservoir. Po \ 
a \ 
i \ 
{ 4 
4 
) 3 ) 
N { ,' 
° 
\ . ] 
\ : / 
P ° 
. 1 
7 ° KY 
er, J ” 
Pi ° 
/ g \ 
Pi Ba ) 
/ he 
ol 9 / 
\ _KELLY- SNYDER FIELD ° ae 
pe ° \ 
C \ 
, é 
sah 
/ © 00 0008 7 
7 00 [ 
a °° o | 
s e000 OO 7 
7 ein 
7 a2 \ 
ee Puy 
amor a b ™~ / 
wl -_aeee 
al \ J LEGEND 
A 4 active{® Water-injection well 
d 4 Gas-injection well 
ON ansaid + Water- injection well 
DIAMOND M FIELD .— 4 Gas-injection well 
/ 
t Stee 2 
) SCALE: MILES 
Pa 
$Prngpilt References 
_ 1. Anderson, K. F., Clark, R. L., Harris, H. 
| M., Hawkins, M. E., Meadows, Paul, and 
| Moore, J. L., Petroleum-Engineering Study 
of the Scurry Reef Reservoir, Scurry Coun- 
is. ) ty, Tex.: Progress Report No. 6, August 


1953, or about 300 psi below the satu- 


ration pressure of the reservoir oil. 3. 


Acknowledgments 1. 


The Bureau of Mines wishes to ac- 
knowledge the wholehearted coopera- 


tion of the 43 operators who released 5. 


reservoir data and statistics used in this 
study. 

Special acknowledgement is due the 
management of the Lane-Wells Com- 
pany for furnishing released full-scale 


radioactivity logs and to R. E. Bush 1. 


of the Lane-Wells Company for sug- 
gestions covering the interpretations of 


radioactivity logs. Special acknowl- 8. 


edgement is also due F. S. Millard, of 
the Schlumberger Well Surveying Cor- 
poration for suggestions relative to in- 
terpretation of electric logs. 

Special credit is due to J. L. Moore, 
H. M. Harris, and R. L. Clark, who as 
former Bureau of Mines engineers as- 
sisted in preparing a restricted report 
used as a basis of this report. 

The writers also acknowledge the 
assistance of the following members of 
the Bureau of Mines: C. J. Wilhelm, 
R. P. Dobyns, E. L. Comer, J. S. 
Miller, and C. T. Burchett, Jr. 


. Horner, William L., 


1952. 


. Rall, Cleo Griffith, and Taliaferro, D. B., A 


Bureau of Mines Method for Determining 
Porosity: A List of Porosities of Oil Sands: 
Bureau of Mines Rept. of Investigations 
4548, 1949, 28 pp. 

Messer, E. S., Interstitial Water Determina- 
tion by an Evaporation Method: Jour. 
Petrol. Technol., October 1951, pp. 269-274. 
Bruce, W. A., and Welge, H. J., Restored 
State Method for Determination of Oil in 
Place and Connate Water: Oil and Gas 
Jour., vol. 46, No. 12, July 26, 1947, pp. 
223-238. 

Tixier, M. P., Porosity Index in Limestone 
from Electric Logs, Oi] and Gas Jour., No- 
vember 15, 1951, p. 140, and November 22, 
1951, p. 63. 


5. Bush, Robert E., and Mardock, E. S., Some 


Preliminary Investigations of Quantitative 
Interpretations of Radioactivity Logs: 
Trans. Am. Inst. Min. and Met. Eng., 
Petrol. Devel. and Technol., vol. 189, 1950, 
pp. 19-34. 

Bush, Robert E., and Mardock, E. S., The 
Quantitative Application of Radioactivity 
Logs: Trans. Am. Inst. Min. and Met. Eng., 
Petrol. Devel. and Technol., vol. 192, 1951, 
pp. 191-198. 
Leverett, M. C., Capillary Behavior in Por- 
ous Solids: Trans. Am. Inst. Min. and 
Met. Eng., Petrol. Devel. and Technol., vol. 
142, 1941, pp. 152-169. 


. Anderson, K. F., A Rapid Method for Vol- 


umetrically Weighting Reservoir Data: Oil 
and Gas Jour., May 26, 1952, p. 202. 


. Cook, Alton B., Bobrowski, F. P., and Cor- 


liss, E. R., Variations in the Solution Gas 
Content of the Reef Reservoir Oil as Deter- 
mined by Gas-Oil Ratio Well Tests: Prog- 
ress Report 4, June 1952. 

Progress Report on 
the Reef Pool of Scurry County, Tex.: 
Texas Petroleum Research Committee Pro- 
ceedings for Second Oil Recovery Con- 
ference, April 1951, pp. 112-117. 


», Smith, R. V., Williams, R. H., Dewees, E. 


J., and Archer, F. G., Well-Interference 
and Pressure-Buildup Tests on wells in the 
Scurry Reef field in Texas, Oil and Gas 
Jour., vol. 51, No. 14, August 11, 1952, pp. 
118-125, and vol. 51, No. 15, August 18, 
1952, pp. 99-105, 124-127. kk * 


THE PETROLEUM ENGINEER, August, 1954 








= 
YUL 
for USK with 


DRILLING 
MASTS -= 


HEAVY-DUTY BIG BLOCK CONSTRUCTION 
While overall size is comparatively small 
maximum weight has been built into 
Regan “A” Series Traveling Blocks. Sup- 
porting members and the center sheave 
beam plates are solid steel slabs. Proper 
balancing of this weight has appreciably 
lowered the center of gravity to provide 
smooth, freerunning movement. 


SHORT OVERALL LENGTH — 

DIRECT HOOK CONNECTION 

The lower clevis may be removed from 
Regan “A” Series Blocks to provide a 
direct connection for all popular makes 
of hooks and reduce total length to ideal 
minimum for drilling mast operations. 


COMPACT DESIGN — UTMOST RIGIDITY 

The rugged service features, rigidity and 
long life typifying all Regan blocks have 
been skillfully engineered into a smaller 
housing in building the Regan “A” Series 
Blocks. Not one of the many exclusive 
Regan features has been sacrificed. 


LARGER DIAMETER RACE RINGS 

Regan “A” Series Blocks designed with the 
sheave pin mounted in the sheave (and 
rotating with it) incorporate the standard 
Regan dual bearing design with rotating 
inner race rings. Race rings are larger 
providing more efficient proportion of 
diameter to length of roller for longer 
life and greater capacity. 


Write for Fully Descriptive Bulletin 


THE PETROLEUM ENGINEER, August, 1954 


60 


Traveling 


*FLAME HARDENED (API) SHEAVE 
GROOVES —FOR 1'38*’ OR 114” LINE 


INDIVIDUAL PRESSURE GREASE LINE 
TO EACH BEARING 


DUAL BEARINGS WITH 
ROTATING INNER RACE 


LARGER BEARINGS — FOR GREATER 
EFFICIENCY —LONGER LIFE 


HEAVY, RIGID BEARING PLATES 
BETWEEN EACH SHEAVE — LOWERS 
BLOCK CENTER OF GRAVITY 


HEAVY CENTER PLATE INCREASES 
WEIGHT — ALSO LOWERS CENTER OF 
GRAVITY (5442-300 ONLY) 


HINGED, LOWER. CLEVIS STRAP 


LOWER CLEVIS BOLTING — 
SPACED FOR DIRECT CONNECTION 
TO HOOK WHEN DESIRED 


5A42-300 

Five 42-inch diameter 
staggered sheaves; 
300-ton capacity; 
9,600 pounds in 
weight; connected 
length, (top to center 
line of yoke pin holes) 
88 inches. Safety fac- 
tor, 4 to 1. 


“A’ series 


4A36-160 

Four 36-inch diameter 
staggered sheaves; 
160-ton capacity; 
5,000 pounds in 
weight; connected 
length, (top to center 
line of yoke pin holes) 
68 inches. Safety fac- 
tor, 4 to 1 


Blocks 


Forge Ww Engineering 


SAN PEDRO, CALIF. FORT WORTH, TEXAS 


Exclusive Mid-Continent and Export Distributor: 
MID-CONTINENT SUPPLY CO. 
General Offices: Fort Worth, Texas 


B-75 


To obtain more information on products advertised see page E-43 








SALT CREEK O/L FIELD 


FIG. 1. Gamma radiation 
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profile — Salt Creek jj 
field, Kent County, Texas, 


FIG. 2. Repeated gamma 
radiation profile across 
East Texas oil field, Gregg 























EAST TEXAS Oi, FIELD 


\ County. This is an East- 
West line through East 
Texas oil field on Highways 
149 and 31 through Kil- 
gore. East-West line 1~— 
June 6, 1953; East-West 
line 2—June 17, 1953; 
West-East line 3 — June 
17, 1953. 
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GAMMA RAY OIL EXPLORATION 


This new geophysical method, when properly used, offers great 
promise in the location of stratigraphic and other type reservoirs 


Because of the growing interest in 
new, direct oil-finding methods, the 
editors felt it would be worth while to 
interview David S. Lobdell, president, 
and E. F. Buckley, chief of research, 
of Dell Surveys, Inc., of Dallas, Texas, 
one of the outstanding research organi- 
zations experimenting in the use of 
surface gamma-ray surveys for oil and 
uranium exploration. 

Lobdell attended Kansas University 
and the United States Military Acad- 
emy at West Point. He was for a num- 
ber of years head of Lobdell and 
Company, members of the New York 
Stock Exchange, New York, New 
York. 

Buckley is an engineering graduate 
of the University of Kansas. He is a 
design engineer of substantial reputa- 
tion and has been in gamma-ray re- 
search for the past eight years. 


Question: What is the science or 
technique of “Gamma Ray Oil Explo- 
ration?” 


Answer: This is a newly developed 
and improved method of finding oil 
reservoirs from surface gamma-ray 
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measurements. By running a grid of 
continuously recorded profiles across 
a drilling prospect or a proven field, 
the resulting radiation pattern often 
gives a Clue as to whether or not there 
is an oil or gas reservoir present. See 
Figs. 1 and 2. 


Question: What causes these radia- 
tion patterns over oil fields? 


Answer: No generally acceptable 
theory has been evolved to explain 
why there should be a pattern of 
gamma radiation outlining most pro- 
ducing oil fields. Since even two or 
three feet of surface soil would nor- 
mally act as a complete blanket, shut- 
ting off all gamma rays, it is a consid- 
erable mystery how there could be any 
relationship between surface patterns 
and oil reservoirs thousands of feet in 
depth. Yet the typical pattern in Figs. 1 
and 2 can be found from Canada to 
the Gulf of Mexico. The low values 
over the center of the reservoir and 
high edge bursts of radiation on each 
side indicate some vertical migration. 


Whereas the research departments 
of the major oil companies, largely 
admit that they are at a loss to explain 
this phenomenon, some geochemists 
believe that certain of the lighter hydro- 
carbon fractions, in the form of gas 
molecules, escape vertically to the sur- 
face through thousands of feet of over- 
burden (Fig. 3). It is suggested, among 
other theories, that these hydrocarbons 
have a chemical affinity for radioactive 
materials and that, in the course of 
their upward migration, they pick up 
certain materials and deposit them as 
a residue at the surface. 

A further theory holds that heat is 
the prime mover and that it drives 
water to the surface, where it evap- 
orates, leaving radio active materials 
it carried in solution. There is no 
theory, however, which has achieved 
general acceptance. 


Question: Since no proven theory 
has been established, how have you 
proceeded with your research? 


Answer: Our research staff deter- 
mined early in the game that the most 
sensible procedure was an empirical 
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approach. We set out to accumulate a 
great mass of empirical data on the 
theory that we might be able to estab- 
lish a set of rules or observations that 
would enable us to interpret the 
gamma-ray patterns over known oil 





Gamma Ray map — North Vealmoor Prospect 
Borden County, Texas. 


fields and apply this information to oil 
exploration. 

Our first problem was to determine 
whether or not there were typical radi- 
ation patterns over oil fields. Our 
studies with portable hand equipment 
indicated that a number of oil fields 
developed a pattern of low radiation 
over production with surrounding high 
values. Proceeding on this theory, our 
first shock came when we drilled sev- 
eral dry holes in what we thought were 
typical gamma-ray oil field patterns 
(Fig. 4). We quickly discovered that 
these patterns were largely caused by 
soil or topographic changes and that 
there were literally hundreds of such 
patterns to one oil pattern. While we 
ultimately developed a number of oil 
pattern characteristics which are nor- 
mally different from soil patterns, we 
found that nature could lay out the 
most deceiving possible combinations 
of soil and topography. 


Question: How did you attempt to 
solve this problem? 


Answer: We reasoned theoretically 
that if we had sufficient sensitive and 
stable equipment, to map the changes in 
soil and topography in great detail, we 
might be able to establish a normal 
background against which to look for 
anomalous oil patterns. No such equip- 
ment had ever been built. The nearest 
to it was portable type hand equipment 
using the principle of high pressure 
ionization chamber. This equipment 
had been designed and built under the 
direction of Buckley for use by two 
major oil companies. It was still not 
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quite adequate for our purposes. An 
additional two years of painstaking 
research were required to complete our 
present mobile and _helicopter-borne 
equipment, which has-been credited 
by major oil companies and an inde- 
pendent research organization with 
being the finest of its type in the U.S. 





Question: What are the require- 
ments of this type of equipment? 


Answer: A major requirement in a 
field instrument is stability. For satis- 
factory measurements the drift should 
not exceed 1 per cent in 24 hours. 
This degree of freedom from drift may 
be attained with relative ease in a lab- 
oratory set up with unlimited power 
available but is extremely difficult in 
field equipment where the only power 
source may be batteries that are con- 
tinuously variable through load and 
because of temperature changes. Tem- 
perature also has its effect on prac- 
tically all components of an electronic 
circuit. 

In continuously moving equipment 
the rate of travel is limited by the 
quantitiy of radiation the instrument 
can pick up and the time con- 
stant of the instrument. The quantity 
of radiation and time constant must be 
such that the required statistical accu- 
racy of the recording may be attained 
in a distance X. This distance in some 
areas may be quite short. In some in- 
stances edge effects may be sharply 
shown in a surface distance of 150 to 
200 ft. At 20 miles per hour the count- 
ing rate has to be in the neighborhood 
of 1600 counts per second. 





Soil map — North Vealmoor Prospect 
Borden County, Texas. 


The above is a good illustration of the danger of soil influence on Gamma Ray patterns. Several years ago a well was drilled on this 
prospect based on geology plus the above Gamma Ray map. 


Because the test proved to be dry, we rechecked our data, and found that the Gamma Ray pattern was largely influenced by soil and 
topography. This is a common occurrence and only by skilled interpretation, based on experience, can the soil and topographic pat- 
terns be distinguished from a true oil pattern. Note dry hole. 
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Question: What did the new equip- 
ment do for your research program? 





Answer: With the completion of this 
new mobile and helicopter-borne 
equipment, we found ourselves able to 
make continuously recorded profiles 
with excellent definition over hundreds 
of oil fields at speeds of 15 to 20 mph. 
This opened a tremendous vista of re- 
search to us as we felt that no other 
company had been able to set up a 
completely uniform grid of highly 
definitive profiles over large areas. Air- 
borne surveys with scintillation equip- 
ment had been extensively flown but 
the profiles were not sufficiently defini- 
tive for our method of interpretation. 

Maps made with Dell Surveys 
equipment, Figs. 5 and 6, compared 
to previously published maps made 
with scintillation equipment, substan- 
tially illustrate the difference in defini- 
tion between the two. 

Having established that our equip- 
ment could in many areas, actually map 
changes in topography and soil with 
sufficient definition to set up a normal 
background, we then began to look for 
anomalous oil patterns. 


Question: What definite evidence is 
available to substantiate the claim that 
gamma-ray surveys can locate oil and 
what have been the results? 


Answer: We have definitely estab- 
lished that the majority of oil and gas 
fields have recognizable radiation pat- 
terns which can be consistently dupli- 
cated except under adverse weather 
conditions. 

Although the technique is new, a 
number of substantial discoveries and 
extensions have already been made 
with this method. Outstanding is our 
work in mapping a three mile southern 
extension to the Tioga-Beaver Lodge 
pool in Williams County, North Dakota 
(Fig. 6), the Northern extension of the 
Naval Reserve pool in Osage County, 
Oklahoma, and the advanced mapping 
and recommendation of the Aspermont 
Lake Reef pool in Stonewall County, 
Texas. 

Recent regional studies have proven 
in a spectacular way that it is possible 
to accurately map normal background 
changes in soil and topography, and 
that oil patterns usually stand out as 
distinctly anomalous in such a back- 
ground. 


Question: Have the major oil com- 
panies tried gamma ray surveying, and 
with what results? 


Answer: Yes. A number of major 
oil companies have been experimenting 
extensively with the method and some 
are currently using our equipment. 

To the best of our knowledge, how- 
ever, most of these companies have 
failed to build or secure equipment 


B-78 
























































































































17 +S 
LL) 
SMOLAN 
20 
aa 
=~ Lal 
29 
—— 
t-- 2 
° 
e\0 
LEMSBORG 
















































































LEGEND 


@ OILWELL 
~~ © LOCATION 
+ DRY HOLE 

















+ | ¥ 





























FIG. 5. Profiles across Smolan pool, Saline.County, Kansas. 


with the almost fantastic accuracy and 
stability required for this work. 

This was due largely to the fact 
that no commercially available equip- 
ment had ever been built to operate 
under field conditions at these low 
levels of radiation intensity. As a re- 
sult most of the experiments have been 
conducted with custom built scintilla- 
tion counters. 

To the best of our knowledge, these 
counters have never been sufficiently 
stable and accurate to operate under 
field conditions within the 1 per cent 
plus or minus range required for this 
work. The best scintillation equipment 
known to us has an accuracy not much 
greater than 10 per cent plus or minus. 
When it is realized that surveys must 
be conducted in many areas where the 
differential within the pattern is only 
10 per cent of the total field of radi- 
ation, it is readily seen that experi- 
ments with such equipment were fore- 
doomed to failure. In fact, this equip- 
ment could not even give the experi- 


menter an insight into his problem. 

Some major companies have used 
portable ionization chamber type 
equipment with approximately 3 per 
cent plus or minus accuracy, which is 
still borderline. To our knowledge, 
however, they were never able to de- 
velop mobile or air-borne equipment 
with sufficient stability to operate con- 
sistently under field conditions. 

Not realizing that continuous pro- 
file recording over large areas to set 
up normal background of soil and 
topography was the key to interpreta- 
tion, most experimenters fell into the 
natural mistake of thinking that indi- 
vidual wildcats could be spot checked 
with limited surveys to establish the 
statistical validity of the method. As a 
consequence, many of these small sur- 
veys were run to confirm seismograph 
or sub-surface structures before drill- 
ing. The result was confusion. Once 
in many times, an oil field might drill 
out of a radiation pattern in a spec- 
tacular fashion but for the greater part, 
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NEW PACKER HELPS SET 
RECORD FOR PERFECT RUNS 








ADDS MUCH TO SUCCESS OF 


HALLIBURTON’S 


HYDRO-SPRING TESTER 


This new Expanding Shoe Packer has a hard 
rubber shoe with a steel sole that prevents 








packer from extruding beyond its working 
limits. The shoe decreases drag going in hole, 
minimizes pulling and jarring to release packer, 
returns to shape readily, and comes out of hole 
intact with little or no rubber to be drilled out. 

These big new benefits add much to the phe- 
nomenal success of Halliburton’s Hydro-Spring 
Tester, the most mechanically-perfect testing 
tool ever developed. In two years of use on 





some 20,000 jobs, you can count on your fingers 

the times it has failed. No other tool has equalled 

sins that record. And, when the string is back on the 

Slee! supports 7 Expanding Shoe +«2 © Walk, you’ve got a pressure recording from the 

fet po enn S “Ynches of he Bourdon Tube that is the most accurate and 
S complete record available. 
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the patterns were influenced by sojj 
or drainage and no method was at hand 
to untangle the genuine from the 
phony. 
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Question: What about the recently 
advertised claims of people using and 
selling scintillation equipment? 

















Answer: Such claims would appear 
best answered by the results obtained 
by research departments of the major 
oil companies, some of which have 
abandoned gamma-ray surveys after 
experimenting with the best scintilla- 
tion equipment available to them. 


























Question: Can typical gamma-ray 
patterns be found over some oil fields 
with commercial scintillation counters 
and geiger counters? 




















Answer: Yes, most anyone can get 
radiation patterns over some oil fields 
with such equipment if he will take 
sufficiently long readings and average 
them. It may be a weak, instable pat- 
- tern but the amateur hugs the infor- 

mation jealously to his bosom and sets 

out secretly to make his million as the 

—— advertisements promised. A year or 

two later, with some dry holes in soil 

or topographic patterns, he is dis- 

re: illusioned or should be. The “doodle- 

— bugger” in all of us dies hard, how- 

| ever, and there has been a good deal 

] of extravagant advertising to exploit 
this market. 


}___} ___|_|_i fe Ins . ' _—s Question: What is the fundamental 
y ay difference in your approach and that 
of other experimenters? 


Answer: To our knowledge, no other 
private concern has built equipment, 
a sufficiently accurate and stable to map 

the local background changes in soil 

and topography with the detail which 
— we find necessary and without which 
no gamma-ray survey can be properly 
interpreted. For every oil pattern, there 
are hundreds of soil and topographic 
patterns lying in wait for the unwary 
and inexperienced. 

One school of thought actually 
recommends that surveys be made in 
i fast airplanes at several hundred feet 
altitude, in order to get away from 
local distortions. 
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BEAVER LODGE 






































@ OlL WELL (MISSISSIPPIAN) . Frankly, without our ability to map 
© LOCATION these local distortions in detail, we 
> DRY HOLE . could not possibly determine what is 
—— _|—29_| normal and what is anomalous in the 
iag;, HIGH VALUES 2% background. Nor could we pick up the 


characteristic halo patterns which we 
invariably find associated with oil 









































i = | reservoirs. 
AMERADA WELLS WHICH IN 1945 CONFIRMED 3- MILE No gamma-ray survey can be inter- 
SOUTHERN EXTENSION SHOWN IN 1952 SURVEY. preted without these safeguards: 
33 “ x2 33 se ss 36 » | 1. Proper interpretation is impos- 
sible without adding to the survey at 








nvew avew least one township of detailed back- 
FIG. 6. Beaver Lodge and Tioga area mo- ground, including careful study of all 
bile reconnaissance survey, recorded on adjacent production. 
tape at 10 mph, December 15, 1952. 2. Continuous profile tape record- 
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ing is vitally necessary to determine 
the average background levels, the 
effects of soil and topography and to 
establish the “halo bursts” typical of 
oil patterns. Flight paths should be 
across the strike of geological struc- 
ture lines to give the sharpest peaked 
anomalies. A tie-in grid connecting all 
the areas of the survey is recom- 
mended. 

3. Effective interpretation is impos- 
sible without competent geological 
analysis of the subsurface problems 
in their relation to the gamma-ray 
patterns. This is a must, because over- 
lapping reservoirs can sometimes cre- 
ate extremely difficult interpretative 
problems which can only be solved by 
subsurface knowledge. 

4, Proper interpretation is impos- 
sible without rechecking each favor- 
able pattern for soil and topographic 
distortions by a geologist specially 
trained in soil study. 

5. Proper interpretation is impos- 
sible without checking background 
changes in radiation with continuous 
24 hour recording equipment in the 
area of the survey. Surveys should be 
done at times of good atmospheric 
mixing only and when the earth and 
air are free of synthetic radioactive 
isotopes. 

6. Accurate interpretation is not 
possible with inferior equipment. A 
time lag in air-borne recording of more 
than 300 ft can render accurate map- 
ping impossible. 

7. Proper interpretation is impos- 
sible without a willingness to discard 
a substantial proportion of the work 
which is confusing and inconclusive, 
and to rely exclusively on these pat- 
terns which are clean cut and which 
make geological sense. 





Question: Are gamma-ray surveys 
expensive compared to other explora- 
tion methods? 


Answer: No. In fact, air-borne sur- 
veys, under normal conditions, are ex- 
tremely low cost. They will average 
10¢ and 20¢ an acre for close detail. 
It should be remembered, however, 
that one or two townships of back- 
ground are required for proper 
interpretation. 


Question: When, in your opinion, 
will the industry widely accept gamma- 
ray surveying as an exploration tool? 

Answer: The interest is already very 
great and a number of large regional 
surveys are currently being made. 
When more operators learn to make 
regional surveys in close detail in areas 
with a minimum of surface problems, 
the success should be spectacular. As, 
in the case of seismograph, the indus- 
try will suddenly awaken to the fact 
that it has a new and successful tool to 
add to the geologist’s kit. ke * 
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Twin Disc Torque Converters—shown mounted on LeRoi L-3000 engines — transmit 
the power of the Mid-Continent Swinging Compound on this Unit U-20 Rig. 


Mammoth rig uses swinging compound 
for medium-rig portability... Torque 
Converters for faster, cheaper footage 


Oilmen in West Texas are giving 
close attention to a big Unit Rig U-20 
— owned by Shell Oil Company — 
which features three Twin Disc 
Torque Converters delivering the 
power of a Mid-Continent swinging 


| compound. 


By pivoting to vertical position, the 
swinging compound permits skid- 
mounted elements to be separated 
into one-truck units— without break- 
ing a chain other than the rotary 
drive. 

Three Twin Disc Torque Conver- 
ters—16,000 Series, each mounted be- 
hind a LeRoi L-3000 engine—provide 
faster, deeper drilling without engine 
lugging .. . by developing up-to-6:1 
torque multiplication through Three- 
Stage design, and by providing cush- 
ioned fluid-connection which absorbs 
shocks, vibrations, and load varia- 
tions. The Torque Converters literally 
put more available engine horse- 
power to work. They overcome vary- 
ing torque resistance on the rotary 
and crowd the drill string constantly 





To obtain more information on products advertised see page E-43 


. .. boosting drawworks speeds. The 
Torque Converters also improve mud 
pump efficiency by crowding the hole 
with mud every minute, with liner 
changes minimized. The result is 
more footage per day... cheaper. 

For complete information on 
Torque Converters for oilfield equip- 
ment, write Twin Disc Hydraulic Di- 
vision, Rockford, Illinois. 


r rw ise 9 , 


\. CLUTCHES ANO/NYORAULIC DRIVES 
YX 





TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
Hydraulic Division, Rockford, Illinois 
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Eastman’s new drop-type multi- 
ple shot surveying service is the 
fastest, most accurate magnetic 
directional surveying method 
known. 


The survey is made while the drill 
string is being pulled out of the 
hole, thus eliminating an extra 
round trip with the drill pipe, or a 
trip in the hole with a wire line. 











SAVE TIME... because the 
instrument is dropped inside the 
drill pipe, preparatory to coming 
out of the hole, and it lands in a 
non-magnetic drill collar, or pro- 
trudes through a core or trigger bit. 
Since the instrument is dropped 








Eastman Oil Well Survey Company 
HOUSTON 


DENVER 
and Service 


LONG BEACH 






Sty PINTE 
"oO. hex 150 
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DTTONAL COMPANY 
* Denver, Colorado 


SAVE Ric Time! 


DROP-TYPE MULTIPLE SHOT 
SURVEYING SERVICE 


inside the drill string, circulation 
can be established at-any time. 
THAT’S A SAFETY FACTOR! 


SAVE TIME... because the re 
cording cycle of Eastman’s drop- 
type multiple shot instrument is 
the minimum time required to 
make an accurate record. The 
records are made while the drill 
pipe is at rest on the slips during 
pulling operations. 


And SAVE TIME... because 
Eastman drop-type multiple shot 
surveys can be developed and 
projected at the rig, computations 
and a rough plan can be furnished 
the operator at the location. 


Call or write Eastman today for full particulars about this better 
magnetic directional survey service for less cost! 


at 
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Personnel and equipment necessary to make up a complete Geograph unit. 


Seismic Exploration in Hard Rock Country 


New method offers promise of better, faster, 


and cheaper operations in suitable areas 


THERE are quite a few areas in the 
United States with hard rock on or 
near the surface that are highly po- 
tential oil bearing areas, such as the 
Edwards Plateau, the Anadarko Basin, 
Southern Alabama, and Florida. Due to 
this hard surface rock these areas have 
been very difficult to work with the 
seismograph using standard techniques. 
One of the main reasons for the diffi- 
culty encountered with the seismograph 
in these areas is a very large amount of 
horizontal reverberations that is set in 
the near surface rock by a conventional 
seismic source such as a shot and these 
reverberations tend to obscure the re- 
flected events. Also, in most of these 
hard rock areas that have limestone 
near the surface, there are always some 
caverns near the. surface. This cavern- 
ous condition absorbs most of the ver- 
tical traveling energy and acts as re- 
flecting boundaries to increase the 
horizontal traveling energy. Still an- 
Other difficulty is quite often a very 
complex sub-surface consisting of 
faults, erosional surfaces and uncon- 
formities, and abrupt changes in lithol- 
ogy in relatively short distances. 


R. L. PALMER 





The Author 


R. L. Palmer is executive vice-presi- 
dent of McCollum Exploration Company 
of Houston, Texas. A graduate in elec- 
trical engineer- 
ing from the 
University of 
Maryland, 
Palmer joined 
McCollum in 
1928. After four 
trips to South 
America from 
1929 to 1932, he 
was made a 
party chief on 
one of the com- 
pany's seismic crews. He was elected 
vice president of McCollum Exploration 
Company and McCollum Laboratories, 
Inc., in 1938. Palmer was elected to his 
present position in 1948. 














The combination of the above diffi- 
culties make these types of areas a 
nightmare for seismic operators and 
geophysicists. In most of these areas, 
however, there is a very little surface 
indication of structures, and the sub- 
surface control is limited in many 


EXCLUSIVE 
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cases, which means that the geologist 
must be largely guided by the geo- 
physical interpretation alone in making 
wildcat locations, even though he real- 
izes its limitations. 

For the past few years this difficulty 
has been partially remedied by using 
pattern shooting. In this method a plu- 
rality of shot holes are drilled, usually 
in a pattern, and a plurality of geo- 
phones are used at each detector sta- 
tion. This method tends to bring the 
horizontally traveling events and re 
flections from angular positions into 
such a phase relationship that a large 
amount of this unwanted energy is can- 
celled, whereas the vertically traveling 
reflected energy is accentuated. The 
main disadvantage of this method is 
that the shots and geophones cannot be 
dispersed over too large an area extent 
because then the vertically traveling 
energy will also be out of phase due to 
the geometry of the different lengths 
of the wave paths. Also, this method 
is very expensive and slow, due to the 
drilling and shooting of a large num 
ber of shot holes for each shot point. 
Quite often the drilling and explosive 
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The weight dropping truck is shown with its three-ton weight elevated approximately 


se Pg 


three feet above the ground. Heavy chains are to prevent anyone from walking beneath 


the weight when it is in a raised position. 


costs with this method represents the 
major cost of the crew. It requires 
from three to five drilling units on each 
crew in order to cover the area with 
any desired speed of operations. 

It has been apparent for some time 
that a cheaper and faster method of 
creating a seismic energy source is 
vitally needed in these types of areas. 
Considerable research and_ develop- 
ment work has been conducted along 
these lines and a few years ago Mc- 
Collum experimented in the Edwards 
Plateau with the gas gun in connection 
with the integrating recorder. The gas 
gun mounted on a truck gave a method 
of generating a seismic source that 
could be dispersed over a wide area 
very rapidly. The gun could explode a 


mixture of gases every two seconds 
and the speed of the truck, which was 
radio controlled, would give the de- 
sired spacing between explosions by 
means of simply varying the speed of 
the truck along a predetermined course. 
The disadvantage of this gas gun was 
the air wave from the explosion of 
gases, which traveled through the air 
at relatively slow speed and kept up 
a constant barrage on the surface of 
varying character over a wide area. 
Each point of discontinuity of the near 
surface formation acted as a new 
source of seismic waves and therefore 
the resultant complex wave system 
made it impossible to identify the re- 
flected events in most instances. Where 
the weathered layer was uniform in 
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12,000 129 63 46 2! ° 


FIG. 1. Differences in arrived time of reflected waves with variation of recorder- 


source distance and depth. 
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character and thickness, however, this 
method gave very good results. In mog 
of the hard rock areas the surface jg 
very complex and therefore this method 
was under a heavy handicap. 

The difficulty of the gas gun resulted 
in the change to a weight dropping 
technique. Principle objective of the 
weight dropping technique is to create 
a method of generating an impact that 
can be cheaply and rapidly disperseg 
over a wide area and therefore mij. 
mize the difficulty of the methods dis. 
cussed above. Generally speaking, 
dropping of the weight has given better 
records than other methods and at a 
much lower cost. It is interesting to 
note that the amount of elastic energy 
set up by a falling weight is very large 
compared to the explosion of ap 
amount of dynamite having equal total 
energy. A 3-ton weight dropping ap- 
proximately 9% ft is equal in energy 
to the equivalent of % ounce of 60 
per cent gelatin dynamite. It has been 
proved that in the Edwards Plateay 
area one drop of this 3-ton weight has 
given sufficient reflection energy to 
reach the basement rocks, whereas it 
takes many times the equivalent in 
powder to give comparable elastic en- 
ergy. In the case of dynamite the for- 
mations surrounding the charge are 
stressed beyond their elastic limit when 
the explosion takes place and therefore 
conversion to elastic energy is very low. 

Approximately one year ago the first 
commercial weight dropping techinque, 
in conjunction with an integrating re- 
corder, was placed in the field and is 
known as the “Geograph.” The heart 
of this system is the integrating re- 
corder. In order to get the proper dis- 
persion of a seismic source there must 
be a method of compensation for the 
varying lengths of the wave paths so 
that the reflected energy will be re- 
corded in such a phase relationship 
that this energy is accentuated and the 
horizontal and angular reflected energy 
will be of such a phase relationship so 
that they will be attenuated. 


Fig. 1 illustrates the difference in 
time arrival of reflected events for 
those with varying distances between 
seismic source and detecting stations, 
and also, for different depths to re- 
flected horizons as compared to the 
time for reflected events if the distance 
between seismic sources and detecting 
station is zero. For simplicity this chart 
was calculated with the average veloc- 
ity down to all reflected events equal to 
10,000 ft per sec. An inspection of this 
chart shows 43.3 milliseconds more 
time for a seismic wave to travel down 
to a reflecting horizon 3500 ft below 
the source and back to the detecting 
station, when the distance between the 
source and detecting station is 2500 ft, 
than it would have taken if this dis- 














A seismic reflection towering 
some 25 miles in the sky? Perhaps 
this is a rather tall tale, but add- 
ing one recorded reflection from 
each of the seismograms made on 
SIE instruments, the resultant 
would be over 133,000 feet high. 

These impressive statistics 
make us dizzy, too, but pridefully 


so. They point up strongly the 
universal acceptance of SIE in- 
strumentation. It is most grati- 
fying to us that so many leading 
Geophysicists actually prefer and 
demand SIE instruments. 

Perhaps you will permit us to 
explain to you why... 


It pays to let be your lab! 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 


3831 Post Oak Road , P. O. Box 13058, Houston 19, Texas 


434 Seventh Avenue East, Calgary, Alberta * Edison 40-1, Mexico D. F. 


B-87 


THE PETROLEUM ENGINEER, August, 1954 


To obtain more information on products advertised see page E-43 





Exploration 








tance had been zero. Of course, this 
difference in time diminishes with in- 
creasing depths to the reflecting horizon 
and also for shorter distances between 
the source and detecting station; how- 
ever, the shallower horizons give a 
time difference equal to 2 or more 


truck. 


corded as though no variation in time 
of fall existed. 

Principle of the integrating recorder 
is clearly shown by Fig. 2. The top wave 
train is random stray passing through 
the recording system and at a fixed 
time designated as 19, a single impulse 


20 ; 
FIG. 2. Ilustration of principal of 
the integrating recorder. 
Integrating recording 
equipment inside panel 


is triggered into this random stray, 
The first composite represented by this 
top wave train does not differentiate 
between the random stray and the 
pulse. The middle wave train represents 
5 composites of this random stray and 
triggered impulse and here it can be 


wave lengths using normal frequency 
and therefore would tend to cancel 
much of the wanted vertically travel- 
ing energy. | | 

The integrating recorder has built |] 

_ into it numerous electronic devices that ty 

shift the time of recording of the ver- 1} 
tically traveling energy so that it is | 
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recorded where it would have been 
recorded if the distance between the 
soruce and the detecting station were 
constant, this result being achieved 
for all drop distances and all depths 
of reflecting horizons. It is convenient 
to record the reflected events at the 
time they would have arrived if the 
drop distances were always zero and 
this has been used as a standard pro- 
cedure. The variation of average veloc- DETECTOR si 
ity with depth is also incorporated into — 

these electronic controls so that shift 
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conditions encountered in that particu- * 
lar area. \ 

In addition to this step out correc- 
tion there are numerous other variables 
that must be compensated. 

Since the weight is released from i 
a height of approximately 9% ft by an 
electric pulse from the integrating re- 














pin a 1 I i it ss 1 i “¥ i 1 1 1 
corder, the actual time of fall of the aa ee a oT SB 
weight to create the impact is variable ee 


due to: (1) variable release time, (2) 
variable friction in the release mechan- 
ism, (3) variable height of fall due to 
irregular surface elevations, (4) vari- 
ations in the degree of compaction of 
the ground as for plowed fields, hard 
rock surfaces, etc. Each of these vari- 
ables must be compensated so that the 
vertically traveling energy will be re- 


A- 
B - 


SUBSURFACE COVERAGE DETECTOR PATCH 3 
SUBSURFACE COVERAGE DETECTOR PATCH 4 


VERTICAL VIEW 





FIG. 3. Field procedure with Geograph method. 
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Supplying you with D & S Diamond 
Equipment to solve your drilling or 
coring problems is just part of our 
job, Our staff of experienced field 
engineers in your area is “on call’ 
24 hours a day to help you get the 
most effective results as quickly as 


possible — at the lowest cost. 


FOR 
SERVICE & 
RESULTS 


call D&S 
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DRILLING & SERVICE 


3031 Elm Street 
Dallas 1, Texas 


TRUCO DIAMOND BITS 
AND D &€ $ CORE BARRELS 
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seen that the random stray has beep 
attenuated somewhat and the impulse 
19 is now built up by integration to a 
point where it is distinguishable. The 
lower wave train represents 25 com. 
posites and now the random stray js 
almost completely attenuated and the 
impulse 19 is integrated into a def. 
nite sinusoidal impulse of considerable 
amplitude. 

Fig. 3 shows one method of ‘pro. 
cedure for operation of the Geograph, 
The horizontal view at the top shows 
the detector stations perpendicular to 
the line of drop stations. The heavy 
lines represent one string of geophones 
and one drop line, however, the fine 
lines indicate the use, where necessary, 
of more than one line of geophones 
perpendicular to the drop lines and also 
more than one drop line if results are 
not satisfactory with only one line of 
drops. Regardless of the number of 
lines of geophones they are all con- 
nected together in series parallel to 
form one detector station. The ver- 
tical view shows the continuous cov- 
erage obtained on the subsurface with 
this method. 

In one field procedure with the de- 
tecting station at 3, the weight truck 
starts at Station O and drops the weight 
at more or less uniform intervals until 
it reaches Station 2. There are usually 
50 drops over this 1320 ft of line. After 
this is completed the geophones are 
moved to detecting Station 4 and the 
weight truck moves back to Station 1 
and drops another 50 drops to Sta- 
tion 3. It is not necessary that the 
weight truck move in a straight line, 
it can veer around trees or other ob- 
stacles, as it is only important that 
the approximate location of each drop 
be known. 

Fig. 4 shows a group of Geograph 
records taken across the Barnhart field 
of Reagan County, Texas. These rec- 
ords were made with the field procedure 
mentioned above and show by inspec- 
tion good correlation of reflected events 
with practically no interference from 
surface reverberations as found on con- 
ventional records in this area. 

Fig. 5 shows the time correlation 
sheet for the records of Fig. 4. On this 
sheet are shown the location of four 
Amerada wells that were drilled ad- 
jacent to the line. The correlation of 
the well logs on three horizons is indi- 
cated on this chart and show the close 
similarity of drop obtained by the 
Geograph with that of the actual well 
data. The extent of production of the 
Barnhart field is indicated on this chart 


FIG. 5. Time correlation sheet for records 
shown in Fig. 4. 
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notos pressures Automatically 


GUIBERSON 
Type E 


TUBING 
STRIPPER |. 



















FOR LOW AND MEDIUM PRESSURES 


Low in height and compact, this new Guiberson stripper speeds up 
running or pulling tubing because it seals automatically. Rubber 
requires no tightening or adjustment. Cup-shaped rubber is specially 
designed to be tear resistant — specially compounded to resist damage 


from oil, gas or well fluid. Reinforced with steel wires and bushing. 


Bayonet-type latch on cover plate 

makes it easy and quick to remove 

or install rubber. Handles lock the 

cover on the body. Cover plate 

accommodates Guiberson Tubing 

Spider. Body may be tapped for two 

2” side outlets on special order. Pres- 

sure rating, 750 p.s.i. working pres- 

sure, 1500 p.s.i. test pressure. For 2”, 

214” and 3” tubing, and for flange 

sizes 6-400, 6”-600, 6-900, 8”-400 
and 8”-600. 
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FIG. 6. Another field procedure with Geograph method. 








and an inspection will show the geo- 
physical check with the Geograph 
across the known field. 

Fig. 6 shows a second field pro- 
cedure for the Geograph. With this 
procedure the drop line extends through 
the detecting station to an equal dis- 
tance on the other side. In this figure, 
as in Fig. 3, the geophone strings are 
represented by lines perpendicular to 
the line of drops and additional lines of 


geophones or drop lines are indicated 
as fine lines in the horizontal view. 
In this procedure the weight drop truck 
starts at a point one-half mile from 
the detector patch and drops the weight 
at approximately uniform intervals to 
a point one-half mile on the other side 
of the detector patch, or a distance of 
1 mile. At present there are 160 drops 
of the weight in this mile, and as stated 
with the first procedure, they do not 


have to be in a straight line, as the 
truck can detour trees or rough spots 
without creating any errors in the 
results. 

The vertical view shows each 10 
drops composited as A, B, C, etc., 
along the drop line. Then when making 
the final seismograms, the first trace 
can be a composite of A and B, the 
second trace A, B, and C, the third 
trace, B and C, and so on, or in any 
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FIG. 7. Geograph seismograms taken in Crockett County, Texas. 
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U.S. PATENT NO 
2,668,077 





In sizes 13%4” through 1114” 
Available through most 
fishing tool companies. 


} 


OIL TOOL AND 
SERVICE COMPANY, INC. 





2703 Sackett Street © Houston 6, Texas 
JAckson 5436 


BRANCH OFFICES — CALIFORNIA: Avenal: 
Bakersfield; Long Beach; Los Angeles; Ventura 
* ILLINOIS: Olney * KANSAS: Great Bend; 
Liberal * LOUISIANA: New Iberia ¢ MISSIS- 
SIPPI: Natchez * NEW MEXICO: Farmington; 
Hobbs * OKLAHOMA: Oklahoma City; Velma 
* TEXAS: Abilene; Corpus Christi; Odessa; 
San Angelo; Sherman; Snyder; Whitesboro; 








Magnetic Fishing Tools 
for fast, efficient fishing 











\ Wichita Falls © WYOMING: Casper. 
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other manner you desire so that the 
final results will represent the sub- 
surface of one-half mile as indicated. 
Of course, this procedure can be 
changed so that the drops cover only 
one-half mile and therefore the sub- 
surface coverage will be one-fourth 
mile or any other variation of this 


method. By continuing this procedure’ 


and moving one half the distance of 
the drop lines, 100 per cent, or con- 
tinuous subsurface control, can be 
obtained along the explored line. 

Fig. 7 shows a series of seismograms 
taken with the Geograph in Crockett 
County, Texas, where normally seismic 
results are extremely poor. These seis- 
mograms show definite reflections and 
are Clear of high frequency stray and 
horizontal reverberation. The correla- 
tion of reflected events do not extend 
for any distance, but this is generally 
true of the subsurface in that area. 

Fig. 8 shows the counties of West 
Texas in which the Geograph has been 
used commercially to date. 

Two test wells have been drilled to 
date on the results of the Geograph 
and both have checked the geophysics 
very closely. The first well was not 
tested with pipe but the second well 
was and made a potential flow of 54 
bbl per hr on a 3/16-in. choke. They 
are drilling the third well on this pros- 
pect and expect to go back into the 
first well at a later date and set casing 
for a production test. 

To date only two Geographs are in 
commercial use and it is too early to 
predict the accuracy of the method in 
any hard rock area. 

In general, if work is being done 
where shooting conditions are normal 
for this type of areas, or if one is con- 
tent with average record quality, only 
a relatively few drops are integrated 
and very rapid progress can be obtained 
at a low cost. If higher record quality 
is desired, however, the operator can 
integrate a much larger number of 
drops over a more widely dispersed 
area. The number of drops or impacts 
that must be integrated in order to ob- 
tain the desired results will vary from 
a few impacts in areas that are easy to 
work to several hundred impacts in very 
difficult areas. 

The Geograph has been used experi- 
mentally in the Gulf Coast area and 
good results have been obtained with 


two or three impacts of the weight. It 


is quite possible that this method will 
increase speed and lower costs of op- 
erations in areas such as found in the 
Gulf Coast region. 

There is still another possibility of 
the use of the Geograph in areas where 
the reflected energy is very weak such 
as areas covered with gravel deposits. 
The integrations of a number of im- 
pacts in this type of area will probably 
build up the reflected energy until it 


















3.3 
aN 


pote, 


J 


Shaded Areas—Counties: 
Scurry 
Reagan 
Irion 
Ccrockett 
Schleicher 
Sutton 
Edwards 


FIG. 8. Counties in which Geograph has 
worked. 


can be recorded as definite reflections, 
To date the Geograph has not been 
tried in any area of this type. 

It is believed that the principles in- 
volved in the Geograph open up new 
avenues of progress to the twin goals 
of improved record quality and reduced 
operating costs. The instrument at this 
time is presented to the industry as a 
research in progress, but one that al- 
ready has yielded sufficient results to 
warrant its use in areas to which it is 
adapted. eek 













An ALL-NEW mudline valve 


Because... 


Rockwell 


MUDWONDERS 


one piece body remains in the line 








while maintenance work is being 
done, MUDWONDER keeps... 


PIPING HOOK-UPS 
FIX E D Get complete information 


from your supply store today. 


Edward Valves, inc. 


Subsidiary of ROCKWELL MFG. CO. 


1592 W. 145th STREET °C: 


EAST CHICAGO (phone 231) 
INDIANA 
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into Your 
Drilling 
Picture 


To brighten your drilling picture, 











investigate the extra profit possibili- 





ties of Bucyrus-Erie spudders. Their 
ability to handle a wide variety of 
tough jobs with outstanding speed and 
economy means extra profits for you. 


2 TOP-TO-BOTTOM DRILLING For drilling from grass roots to pay in all kinds of 
~~ formations, Bucyrus‘Eries are efficient, smooth-running machines. They 
combine big capacity with a sharp powerful spudding action for fast hole 
production with no loss-of-circulation worries. 





WELL COMPLETION Bucyrus-Erie spudders are ideal for drilling-in. Highly mobile 
and easy to set up, they can move in on the job and get busy as soon as the 
rotaries move off. With either sturdy semi-trailer mounting or easy-sliding 
skid base, these modern rigs save valuable hours of moving time. 


SERVICING JOBS Whether the work is tube-and-rod servicing, cleaning-out, swab- 
bing, or deepening, Bucyrus-Eries handle it in exceptional time. Fast power- 
full line pulls and accurate control mean easy handling of tools, bailer, casing 
or rods. All models can operate with their own telescoping derricks or 
under stationary derricks. 11854¢ 


Get the full story on these all-round units from your nearby 
Bucyrus-Erie spudder distributor. Four models: 60-L, 28-L, 36-L, 
48-L. Maximum drilling depth, 6000 feet; servicing 7000 feet. 






South Milwaukee, Wisconsin 


© First utth the Finest a Spudders * 
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Offshore Drilling 
From Man-made Island 





Coming out of the hole on Monterey-Texas State No. 3. 


B-98 





P 422.91 
First California operation 
since return of tidelands 
to states drills three wells 


from one location 


J. B. STUMM* 


THE first offshore drilling operation 
in the State of California, since the 
Submerged Lands Act Bill was signed 
by President Eisenhower, is Monterey- 
Texas State No. 3, a joint operation of 
Monterey Oil Company and The Texas 
Company, with Monterey as the 
operator. 

The man-made island on which the 
well is being drilled is 8000 ft offshore 
from the City of Seal Beach. Designed 
to drill 3 wells, one vertical and 2 di- 
rectional, the island consists of a 75 ft 
diameter drum built of inch-thick, 
interlocking steel plate, ripraped on the 
ouside with 14,600 tons of rock and 
filled on the inside with 12,500 tons of 
gravel and sand. It required approxi- 
mately 100 piles to carry the weight and 
the placing of the interlocking steel. 
A pile-driven wharf was then con- 
structed, 722 ft by 56% ft on the land 
side of the island and the entire area 
of the island and wharf was capped 
with 1000 tons of concrete to provide 
a maximum of level working area. 

At mean low tide the water at the 
island location is approximately 45 ft 
deep. The island itself rises 18 ft above 
this level. It was therefore desirable 
to construct an 8 ft high, concrete 
splash wall, 16-in. thick, enclosing the 
island two-thirds of the way around on 
the seaward side, to protect the work- 
ing area against heavy seas. 

Personnel and light equipment are 
transported to and from the island by 
water taxi from the end of the Seal 
Beach Pier. Comfortable crews quar- 
ters are provided on the island in the 
event heavy seas will not permit their 
safe transport from the island. 

All heavy equipment is transported 
to the island by barge from a wharf 
at Long Beach. Two heavy cranes are 
provided on the barge to handle heavy 
equipment and a light crane is per- 
manently located on the island wharf 
to handle emergency equipment. 

Drilling mud is pre-mixed on the 


*Editor, Pacific Coast. 
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View of island looking toward mainland and City of Seal Beach. 


Note concrete splash wall surrounding seaward side of island. 


shore and transported to the island in 
liquid form, eliminating the necessity 
of additional fresh water storage at the 
location. Cement for cementing opera- 
tions is transferred from a barge to 
the well by means of flexible hoses. 
Sufficient space for special service 
equipment is not available on the island 
wharf. All services, such as well- 


me 
Fs 


logging, are conducted from barges. 
Such operations often must be post- 
poned until early morning hours when 
the ocean is calm enough to permit the 
safe conduct of the job. 


Equipment 
Bids were asked by Monterey Oil 
Company for contract of the drilling 


Crane at right is used for loading supplies barged to and from mainland. Conventional 


pipe platform and racks are shown at left. 
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Island showing adjoining 72’ 6” by 56’ 5” wharf. 


operation and Brown Marine Drilling 
Company of Long Beach was awarded 
the contract. 

It was first necessary for the drilling 
contractor to design a drilling unit 
capable of drilling to 8000 ft, which 
would be operational on the specifi 
cations of the aforementioned location. 
Newell B. Hunnicutt, drilling superin- 
tendent, and Robert C. Walker, pe- 
troleum engineer of the Brown Marine 
Drilling Company, designed the pack 
aged rig that was acceptable to the op- 
erator and which would give them al! 
the necessary operating equipment. 

The rig when built had the following 
specifications: Employed for power on 


Sleeping quarters on the island. 
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the rig were 4 dual-fuel engines. Three 
of these were placed on the floor to be 
used for the table, drawworks and main 
pump power. The 3 engines transmit 
their power to a compound drive 
through hydraulic couplings. By em- 
ploying this type compound, the en- 
gines power can be thrown all to the 
drawworks, which gives a_ hoisting 
input horsepower of 645. For drilling, 
the unit can supply 205 hp to the table 
and 410 hp to the main pump, 
7% x15, which is driven by a tail 
driver belt assembly. The main mud 
pump and also the standby pump both 
set down in the substructure. The draw 
works is equipped with a sand line reel. 
The table employed is 27'2-in. with 
power transmitted through a chain 
drive from the drawworks. 

The unit has 2 mud tanks built into 
the substructure, one on either side of 
the wellhead, each with a capacity of 
190 bbl. With the tanks built in the 
substructure, the pumps were placed 
in the rear of the structure on the same 
level as the tanks. 

On the standby pump another engine 
was employed to drive the 74% x 12 
pump. All the piping and mud control 
valves are built in alongside the standby 
pump. 

Despite the tanks being placed in 
this position, enough room was still 


above one tank. This tank is divided 
into two divisions, one used for a shale 
pit and the other for a pill pit. The 
tanks employ conventional type mud 
guns. The mud tanks and lower sub- 
structure were specially fabricated from 
specifications set up by the contractor. 
The unit employs a 126 ft jack-knife 
mast. With the complete unit assembled 
on location, it was found that less room 
had been used than was originally an- 
ticipated. The entire substance had 
measurements of 3812 ft long, 22% ft 
wide, and 15 ft 4 in. high from the 
mat to the derrick floor. Overall length 
including the pipe racks is 68 ft. 


Larger Island Planned 

E. E. Pyles, vice president of Monte- 
rey Oil Company, to whom much of 
credit for this undertaking should be 
directed, has stated that present plans 
are to drill a vertical hole to basement, 
which is anticipated somewhere be- 
tween 7000 to 9000 ft. Every scientific 
test known to the industry will be 
given to this first well, and if the re- 
sults are successful there is a provision 
to drill two more directional wells 
from the same location. If these like- 
wise are successful, the U. S. Army 
Corps of Engineers have given tenta- 
tive approval to allow the construction 
of a larger island from which it would 


be possible to drill enough wells to de- 





available to place the two shale shakers 








Crystal ball 


Anytime — anywhere — Hydro-Test will 
be there. Portable powered trucks contain 
all equipment and facilities for testing 
tubing of any size, from 1%” to 4”, at 
the rig. The experienced Hydro-Test oper- 
ator checks your tubing, threads, cou- 
plings and the body of the pipe, under 
hydraulic pressure in made-up position, 
and finds all leaks while tubing is being 
run back into the well. No other method 
can approach the speed and accuracy of 
detecting leaks with Hydro-Test. When 
pressure loss indicates a leak the stand 
is pulled up above the derrick floor with 
the pressure retained. A visual check 
instantly locates the trouble, which is 
repaired and retested. 


Compare this simple, positive, inexpen- 


sive and speedy method of checking tub- 
ing from portable equipment with any 
other ...or against the time and cost of 
another pulling job...and you, too, will 
call for Hydro-Test. Then you will know 
that the pump and entire string just does 
not have a leak. 
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HYDRO-TEST 
TUBING TESTING UNIT 


New all weather unit 
operated by Hydro-Test 
of West Texas, Odessa 





SERVICE DEPOTS 


BEACH 
Hydro-Test, Inc. Phone 404-466 
BAKERSFIELD 

Hydro-Test, Inc. Phone: 5-3904 
SANTA MARIA 

G & O Production Service. Phone: 5-4163 
VENTURA 

G & O Production Service. Phone: Mi 8-2213 
OKLAHOMA CITY 

E. L. Harrigan, Phones: FO 5-4406, JA 5-1850 
HOUSTON * 
Hydra-Test, Inc. Phones: OL 1811, Ml 9-2206 
Units available from Kilgore & Alice, Tex. & 

Lafayette, La. 


ODESSA 
Hydro-Test of West Texas: Phone: 6-4182 
WICHITA FALLS, TEXAS 

The Portable Pipe Service Co. Phone: 3-2697 
GREAT BEND, KANSAS 

McAdams Pipe & Supply Co. Phone: 4342 





HYDRO-TEST, INC. 
1905 EAST 27th STREET, LONG BEACH 6, CALIF. 
PHONE: 404-466 











velop the property now under lease, 
This larger island would eventually be. 
come a part of a proposed Seal Beach 
breakwater extension. 

It is significant that production 
already exists from a well that js 
bottomed some 600 ft shoreward from 
the present island location. This wel] 
was drilled by the Marine Exploration 
Company, a predecessor of Monterey 
Oil Company, and has been producing 
at a steady rate of approximately 30 
bbl of clean, 26-gravity oil daily for 
over 4 years. 

This well was drilled from a derrick 
located 2500 ft inland from the water’s 
edge, in the City of Long Beach, 
County of Los Angeles. It was drilled 
into the County of Orange under a 
state lease. It had a total drilled depth 
of 12,180 ft with the bottom of the 
hole 9271 ft seaward from the derrick 
floor. It had an approximately vertical 
depth of 5700 ft, having reached an 
almost horizontal angle of 83 deg. 
When this well was placed on produc- 
tion it was only possible to put the 
pump within 5000 ft off bottom, and at 
an approximate vertical depth of 
3200 ft. 

It was with the encouragement of 
this well that the Marine Exploration 
Company first applied to the U. §. 
Army Corps of Engineers for a permit 
to construct the present island. * * 












An ALL-NEW mudline valve 


th td 






Because... 


Rockwell 











MUDWONDERS | 


') hard-chrome gate resists scratches 
or nicks and the buna-N (Hycar) seat 
insert is molded integrally over steel 
wear rings for extra-long life, 
MUDWONDER ... 


CUTS MAINTENANCE 


Ask your favorite oil field supplier about 
it today. 


| Edward Valves, inc. § 


| Subsidiary of ROCKWELL MFG. CO. © 


1972 W. 145th STREET Gi; 











| EAST CHICAGO (phone 231) 
INDIANA 
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The well-head and some of the equipment at the Omati Well No. 1 situated deep in the Papuan jungle. 
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OIL SEARCH IN NEW GUINEA 


Modern exploration tools speed search for new 
reserves in this largest of the East Indies Islands 


THE island of New Guinea, dormant 
for quite an appreciable period, is echo- 
ing now to the strange clang of the 
drilling rig. Geophysical crews have 
pushed far into the interior and sturdy 
bulldozers are driving roads through 
thick marshes over miles of impene- 
trable tropical jungle. This wild re- 
gion, following years of patient and 
perservering exploration, involving ex- 
penditure of millions of dollars, shows 
promise of becoming an important new 
source of oil supplies for the Far East. 

New Guinea is the largest, and one 
of the least developed, of all the islands 
of the East Indies Archipelago. It con- 
sists of two territories. Western New 
Guinea is under control of the Nether- 
lands, though claimed by the Indo- 
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nesian Republic. The eastern part of 
the island has, since 1945, been admin- 
istered by Australia as the United 
Nations Provincial Administration of 
Papua-New Guinea. 

This island held its oil secrets locked 
in its jungle fastness until little more 
than 17 years ago. In 1936 a large con- 
cession in the Dutch-governed terri- 
tory was granted to a group of oil com- 
panies forming the Nederlandsche 
Nieuw Guinee Petroleum Maatschap- 
pij (NNGPM). In this concern a 40 per 
cent interest is held by Standard- 
Vacuum Oi Company, Far Eastern 
affiliate of Socony-Vacuum Oil Com- 
pany, Inc., and Standard of New 





Jersey, 40 per cent by the Royal Dutch- 
Shell group and 20 per cent by the Far 
Pacific Investments, Inc. (California 
Standard and The Texas Company). 

The concession posed formidable 
physical obstacles. The entire area 
under lease, about the size of South 
Carolina, had to be mapped from the 
air before NNGPM could formulate 
plans for exploration. Incessant rains 
squalls, and cloudy skies kept actual 
photographing time down to an average 
of 20 minutes a day. 

Twenty years ago the Dutch New 
Guinea Petroleum Company was faced 
with the formidable problem of carry- 
ing out in a short space of time the ex- 
ploration of an area of 25,000,000 
acres. The air mapping was carried out 
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by the Royal Netherlands Indies Air 
Force, and it lasted from 1935 to 1937. 
The goal was both topographical pho- 
tography and geological mapping. This 
entire exploration area was covered 
with 16,000 Zeiss photographs with 
such overlapping that each ground 
point was photographed at least twice, 
and the whole project required 2000 
flight hours. An average per day and 
per plane of only 20 minutes was used 
for taking photographs — an eloquent 
testimony to the trying conditions 
under which the work was done. 

Without air mapping the exploration 
of this area, with its difficulties stem- 
ming from the climate and terrain, 
could not possibly have been carried 
out in the time available. After New 
Guinea had provided brilliant proof of 
the utility of air mapping for oil ex- 
ploration this technique was generally 
adopted by the Royal Dutch Shell 
group in Borneo, Egypt, Colombia, 
Ecuador, and Guatemala. 

Eventually, searching parties entered 
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A deeply laden shallow-draft 
bomb scow with men and equip- 
ment moving along a Papuan 
river towards an oil survey 
camp. 


Survey craft at a camp on the 
Fly River, Papua. 


A Catalina flying boat on Lake 
Kutubu. Flying boats are used 
between oil companies’ head- 
quarters at Port Moresby and 
centers of exploration. 


the New Guinea interior. Following 
successive explorations, geologists 
recommended that certain sectors in the 
westernmost peninsular part of the 
island be tested for oil. Then, as now, 
each crew had to be a self-contained 
unit, carrying not only its drilling 
equipment, but road-building machin- 
ery, clothing, food, recreational, and 
medical supplies — in fact every item 
required for work and living in a land 
virtually untouched by civilization. 
Before the second world war, drilling 
teams brought in 3 new fields — one 
at Klamono in the western tip of the 
peninsula, the others at Mozoi and 
Wasian, some 150 miles to the east. 
This territory has now a production 
of 5000 bbl per day. 


Papua 
For several years before the second 
world war prospecting for oil was car- 
ried out in Papua in the south-east of 
New Guinea. When the Japanese in- 
vaded the island in 1942 operations 










were abandoned, but in 1946 survey 
parties again set out in an intensified 
effort to seek oil-bearing formations. Ip 
the last 8 years thousands of square 
miles of this sparsely inhabited area 
have been mapped. No commercial 
production has yet been found, 
although the equivalent of over $25, 
000,000 has been spent in exploring 
this difficult and trying terrain, where 
in places the rainfall is 200 in. a year, 

Oil search is being carried out by the 
Australasian Petroleum Company, and 
the operator is D’Arcy Exploration 
Company Ltd., an Anglo-Iranian sub- 
sidiary. A good beginning was made in 
early 1952 in South Papua by the drill- 
ing team led by A. E. Phillips at No. 2 
well, Hohoro. Casing of 6%-in. was 
successfully landed in the well at 
9975 ft. This success was largely due to 
the direction and long experience of 
H. L. J. Hunter, general fields manager, 
It was achieved under unusually diffi- 
cul circumstances, chief among these 
being squeezing by the strata forma- 
tions and loss of mud circulation. 

Work is underway in the western 
part of Papua, where a Canadian com- 
pany under contract carried out an 
aerial magnetometer survey in 1952 
over an area of 35,000 square miles. 
This covered the Fly River area. In all, 
7 wells with a total footage of 62,645 ft 
have been drilled without oil being 
found in paying quantities. 

Last year the Omati test well in west- 
ern Papua reached 13,743 ft, the deep- 
est ever to be drilled in the southern 
hemisphere. At this depth gas under 
pressure was encountered and the hole 
caved, freezing the drill pipe and bit. 
In mid-March, 1954, it was reported 
that operations to recover the stuck 
drill pipe were in progress, and were 
likely to continue for several weeks. 
Rig erection continues at Omati No. 2 
location where drilling began in April. 
An access route to the Kurn location 
has been selected, and road construc- 
tion is to begin soon. 

This year $5,600,000 is to be spent 
on oil exploration in Papua. The local 
European staff numbers 250, compris- 
ing geologists, drillers, and other spe- 
cialists. 

Only by air, or water, is it possible 
to travel quickly, or in comfort, in 
Papua. All other movement is by way 
of paths labouriously cut in advance by 
Papuans. So now, for the first time in 
petroleum exploration here, helicop- 
ters are empolyed for jungle transport 
with a consequent speeding up of sur- 
vey progress. In addition, the com- 
panies also use flying boats and a fleet 
of 10 vessels, ranging from 20-ton 
river boats to 200-ton sea-going ships. 
Native canoes, hollowed out from tree 
trunks are often employed on the rivers, 
but instead of paddles outboard motors 
drive them against the swift currents. * 
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STILL THE MOST ADVANCED 
-FRACTURIZING FLUID! 


For oil and gas wells, Dolofrac was the first 
fluid to combine fracturing and acidizing in 
one treatment with these special properties: 


80% by volume of retarded 15% acid. 
Assured internal breaker for faster clean-up. 


De-emulsifier preventing spent acid - oil 
emulsion. 


Preferential wetting properties... leaves your 
formation oil wet — not water wet. 


Non-swelling, non-precipitating characteristics. 


High penetrating, low surface tension qualities 
for deeper penetration . . . easier clean-up. 


A product 


Yes . . . DOLOFRAC was first! It was years of WESTERN 
ahead when introduced 20 months ago... it’s 
still the best for oil or gas today. DOLOFRAC 
will do a better job for you, too! 


research 





3K Ask a Western Engineer to show you Dolofrac’s 
ON-THE-JOB performance records in more than | 
300 gas wells of the Hugoton and Panhandle 
fields. 











Engineered Well Services 
ACIDIZING FRACTURIZING 
PERFORATING GAMMATRON 
. General Offices 
we oe tavices Midland, Texas Jet and Bullet Radioactivity Well Logging 
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New Weapon — in the oil prospectors’ war against the wilder- 
‘ness. It’s a muskeg tractor, built to invade the boggy muskeg 
regions of northern Canada, heretofore largely impassible except 
when frozen. The small, broad track vehicle can run on more 
treacherous surfaces than any non-floating transport, cross bogs, 
climb obstacles, and negotiate narrow trails. 





Where men can’t walk — this muskeg tractor will speed the 
search for oil. It runs on surfaces too treacherous to support a 
man and is equally adept at fording boggy stream beds as above, 
climbing hills, surmounting timber obstacles and negotiating 
narrow trails. It is expected to double or triple the speed of 





petroleum prospecting in the muskeg. 


Muskeg Buggy Aids Canadian Exploration 


All-track vehicle will travel where men cannot walk; makes 


possible full-scale summer operations in boggy lands 


A vehicle designed for a new fron- 
tier, the muskeg tractor, will double 
or possibly triple the speed with which 
the vast muskeg regions of northern 
Canada can be explored for oil, Gulf 
Oil Corporation has announced. 

It will do this by making possible 
full-scale summer prospecting opera- 
tions in the muskeg regions and by 
expediting winter operations there. 

Although similar in purpose to the 
Gulf-developed marsh buggy for pros- 
pecting in southern marshes, it must 
overcome a completely different type 
of transport problem in conquering 
the muskeg. 

Muskeg is a moss that has grown 
over the surface of glacial lakes, pro- 
ducing “ a water-soaked layer of moss 
and dead trees of unpredictable thick- 
ness,” as one prospector described it. 
This boggy land extends over roughly 
a third of the northern Alberta area 
where company crews are working. 

In winter, the muskeg freezes to an 
unpredictable depth with treacherous 
thin spots here and there. In summer, 
it forms a crusty matting, often decep- 
tively dry, which may break through 
anytime — without warning — under 
the weight of a vehicle or a man. 

It wears through quickly if used as 
a trail. Many vehicles have been in- 
extricably mired or disappeared alto- 
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gether when break through occurs. 

As a result only the wintertime, 
when temperatures range from 20 to 
60 deg below zero, has been feasible 
for extensive operations in this terrain. 
Camps must be established, trails bull- 
dozed, supplies brought in during cold 
months when the frozen muskeg offers 
a more or less usable surface. 

Summer cuts off all access to such re- 
gions except by air. Light planes espe- 
cially equipped for bush operations 





service this country. Much of the time 
of crews living in isolated camps is spent 
in struggling to progress a few miles 
and pulling vehicles out of the muck. 

For these difficult conditions, the 
rugged muskeg tractor provides a satis- 
factory answer. (The marsh buggy is 
too large for the timber trails and its 
balloon-like tires are too vulnerable 
to jagged timber). The tractor, how- 
ever, with its two tandem wheel tracks 
29 in. wide and presenting approxi- 


Muskeg invasion force — Ready to push off into the muskeg, is this seismic prospecting 
crew and four muskeg tractors. These tractors carry equipment scaled down to do the 
job of seven large seismographic prospecting trucks in the States. Pictured are a seismic 
instrument tractor, general utility and supply unit, water carrier, and drilling unit. 
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ECONOMICS OF MORE EFFICIENT SHOT HOLE DRILLING---NO. 2 


COST REDUCTION CREATES NEW BUSINESS 
NEW BUSINESS CREATES NEW WEALTH 


Basic economics proves that business volume 
increases as unit costs decrease. This increased 
production potential applies to seismic ex- 
ploration. Faster, more efficient drilling with 
Hawthorne “Blue Demon” Bits, in many 
cases, provides the equivalent in shot hole 
production of an extra drill . . . reducing hole 
cost per foot up to 50% .. . reducing profile 
costs proportionately. 


Since the introduction of Hawthorne “Blue 
Demon” Bits, major companies in West Texas 
have been able, with the same personnel and 
equipment, to increase party output more than 
100% per month. This increased efficiency has 
tremendously reduced cost per profile, and has 
helped to finance new prospects in other areas. 


“‘BLUE DEMON” SAVINGS 
WILL SUPPORT FUTURE 
DRILLING PROSPECTS 


Drilling conditions will vary, but you can count 
on decreased costs per profile... increased 
party potential ... in increasing crew efficiency 
with “Blue Demon” Bits. 


WRITE FOR ILLUSTRATED CATALOG 


2,615,684 


mveneyens P.0. BOX 7366, HOUSTON 8, TEXAS 


OTHERS PENDING 





INC. 


THE PETROLEUM ENGINEER, August, 1954 To obtain more information on products advertised see page E-43 B-107 











Exploration 


mately 5000 sq in. of surface to the 
ground, can penetrate where even men 
could not walk without sinking. 
Although not designed as a flotation 
vehicle because of the terrain condi- 
tions it must traverse — consisting 
principally of hills, timberland and 
brush — the new tractor can venture 
on thinner-surfaced, more treacherous 
terrain than possible for any other land 
vehicle tried by the company to date. 
The tractor speeds up summer opera- 
tions by two or three times over the 
previous rate. Because vehicles are 
sometimes lost in winter through 
thinly frozen surfaces, the muskeg 
vehicle increases the efficiency of 











winter prospecting also. 

Two years ago engineers and geo- 
physicists of the research laboratories 
went to Canada to study a means of 
motor transport to get summer pros- 
pecting out of the paralyzing grip of 
the muskeg. They investigated use of 
weasels, half-tracks, tractors, snow- 
mobiles, bulldozers, jeeps, and make- 
shift combinations. 

The weasels (Army surplus equip- 
ment no longer available) performed 
best but all got stuck at times. As a 
result the engineers laid down specifi- 
cations for a new muskeg vehicle: 

It must be an all-track. Pressure per 
square inch of tread should not ex- 
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Each SPANG WELDLESS JAR is 
forged from a single piece of 
selected alloy steel and is scien- 
tifically heat-treated and tempered 
to obtain proper hardness and 
toughness in the rein sections for 
maximum strength and wear re- 


sistance in the most severe drilling service. 


The joints, heat-treated and precision machined, 
are stronger and more durable, assuring fewer 


fishing jobs. Records over the years 
show up to four times more foot- 
age with SPANG Alloy-Steel 
WELDLESS JARS. 





For further information on weldless jars, 
and for FREE CATALOG of other SPANG 
cable tools, contact your nearest Dealer or 


write direct to: 


errr 


DEPT. O-7 


For over 60 years Manufacturers of Spang Weldless Jars and a Complete Line of 
Cable System Drilling and Fishing Tools for Oil and Gas Wells, Water Wells, 
Prospect Drilling and Shot Blast Holes. 
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ceed 1% Ib. (a jeep exerts 50 to 100 Ih 
and a man 5 to 6 psi). It must carry 
a 2500 Ib load besides its own weight 
of about 5000 Ib. Dimensions must not 
exceed 7 ft wide by 12 ft long for ease 
in transport to the muskeg and negoti- 
ating timber trails. 

Using these criteria, the basic chassis 
was designed and a model constructed, 
It was given a private first test a year 
ago and a muskeg test nine months 
ago for Gulf representatives as spon- 
sors of the design. 

The chassis has many interesting 
features. Its 116 hp motor is mounted 
amidships, delivering power through a 
four-speed synchro-mesh transmission. 
There is no steering wheel — steering 
being effected by a controlled differ- 
ential transmission actuated by two 
levers, the one applying more power 
on the left hand drive and the other 
on the right. 

The cab is also equipped with clutch 
pedal, accelerator pedal, and gear shift 
levers. 

Power is transmitted through double 
sprockets on each side to tractor 
treads of forged steel grousers (or 
cross pieces), which run on double 
tandem wheels, two pairs in front and 
two in back — 16 wheels in all. 

Front and rear tandem are hung on 
bogie axles producing maximum flexi- 
bility in passing over high objects. 
Super-rugged nylon cord tires, costing 
two or three times regular tires, are 
used to withstand the rough service. 

Because of the comparatively small 
size of the tractors and the light load 
required, all equipment had to be 
scaled down and lightened as compared 
to usage in the States. 

Four bodies were designed: A seis- 
mic instrument unit; water unit (to 
supply drilling and camp water); drill- 
ing unit; and general utility and supply 
unit. Ingenuity of design permitted 
these vehicles to carry the scaled-down 
essentials that seven large trucks would 
carry in seismic prospecting normally. 

For instance, the drill mounted on 
the drill unit weighs about one-fourth 
of that used in the States. Instruments, 
cables, and cable reels are compara- 
tively reduced in size. 

Among other special equipment were 
power-operated winches permitting the 
tractor to pull itself or another vehicle 
out from either direction; safety-glass 
windshield to prevent breakage when 
struck by timber; and radiator fan 
shrouds to prevent overheating. 

All vehicles are painted red to facili- 
tate location from the air. A number 
are now in service and crews have no 
doubt that the muskeg tractor will 
break trail for the exploration of the 
great Canadian muskeg wilderness and 
help deliver its oil riches to the world 
far ahead of previous estimates.* * 
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FIG. 1. Petroleum miners tunnelling through oil saturated sandstone 900 feet under- 


ground. 


Where They Drill for Oil— 
FROM THE BOTTOM UP 


Petroleum mining as practiced in this depleted 
Japanese reservoir offers opportunity for 


direct observation of producing formation 


GILBERT SWIFT 


Few reservoir engineers or produc- 
tion superintendents ever make a per- 
sonal inspection of the producing for- 
mations at the bottom of their oil 
wells or survey their petroleum reser- 
voir by walking through it, stopping 
to watch the oil seep out from the 
rocks. Such inspections are made rou- 
tinely in the Higashiyama field near 
Nagaoka in Japan, where a once aban- 
doned oil field now flourishes as a pe- 
troleum mine. 

Under the supervision of an experi- 
enced coal mining engineer, turned 
oil man, this reservoir of high grade 
crude is producing a steadily increas- 
Ing Output from rocks that are too de- 


pleted to furnish even one barrel a day 
into the existing wells. By tunnelling 
through and beneath the saturated 
rock, however, sufficient flow is ob- 
tained to make the operation a success. 
Gravity, combined with expansion of 
dissolved gas drives the remaining oil 
into the many horizontal passageways 
that have been driven through the rock. 

While visiting the Teikoku Oil Com- 
pany in Japan as a representative of 
Well Surveys, Inc., I was privileged to 
visit this extraordinary secondary re- 
covery operation and accompany the 
superintendent, K. Yamaguti, and his 


EXCLUSIVE | 
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chief geologist, S. Sasaki, on one of 
their frequent inspection trips through 
the mine. Mountain climbing gear was 
the first requirement, as the mine is 
reached only by foot-path, up a snow 
covered mountain trail. Ski poles and 
hip boots for the trip were available at 
the company’s office in the village at 
the foot of the slope. We found the 
deep snow well packed by the 50 or 
more miners who had climbed several 
hours earlier to resume their tasks. All 
equipment for the mine is man-han- 
dled up this narrow trail to an elevation 
of about 1200 ft, and from there back 
down 900 ft inside the earth. At the 
summit, winter clothing was exchanged 
for miners’ garb, including safety hel- 
mets and electric head lamps, for the 
descent into the mine where a comfor- 
table 65 deg temperature prevails. 
Ground water enters along the first 
few hundred feet, but is trapped and 
pumped out before reaching bottom, 
so the tunnels themselves were dry, ex- 
cept for puddles of petroleum. Near 
the entrance the mine runs through 
limestone and shale, but farther on we 
reached the sandstone formation from 
which the petroleum is produced. 

As we walked along, dim lamps seen 
in the distance would grow brighter as 
we approached a group of miners at 
their work. Suddenly, the light beams 
would dip and sway as polite bows 
were exchanged in the traditional Jap- 
anese manner, then back to work again 
drilling upward into the rock. 

The reservoir material is a soft and 
highly porous sandstone which the 
miners’ drills penetrate with ease. Sur- 
prisingly little dust accompanies the 
tunnelling operations, making masks 
unnecessary. In the older portions of 
the mine this sandstone has a dull 
chocolate brown color. Here, where all 
recoverable oil has been drained off, 
there remains some 30 per cent of the 
original oil content. But along the 
newer galleries the rock glistens with 
the black color of oil, and here and 





The Author 


Gilbert Swift is with Well Surveys, 
Inc., active in development of logging 
equipment and 
training of do- 
mestic and for- 
eign licensee 
personnel. Swift, 
a graduate of 
the University of 
Pennsylvania 
with a degree in 
electrical engi- 
neering, joined 
Well Surveys in 
1940. From 1942 
to 1946 he was in the armed services, 
rejoining the company in January 1946. 
Swift was with R.C.A. prior to joining 
Well Surveys, Inc. 
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FIG. 2. Along tunnels hundreds of upward slanting holes con- 


tribute their tiny trickle of oil. 


there a steady flow of oil is seen emerg- 
ing from a minute fissure. 

Watching oil bubble forth from the 
reservoir rocks is awe-inspiring at first 
sight, but to the petroleum miners of 
Higashiyama it is a commonplace ex- 
perience in their daily work. As they 
extend the six miles of tunnelling their 
efforts are rewarded by countless tiny 
trickles of effervescent oil, black in the 
dim light of the miners’ lamps. Now 
and again, as they honeycomb the res- 
ervoir, their air drills suddenly break 
through solid rock into a cavity and 
strike a resounding metallic note. A 
well casing has been encountered. 
Long abandoned as unproductive, 
these wells have been almost forgotten, 
but occasionally another of them is re- 
vealed, as the tunnels progress. Para- 
doxically, the ancient wells are easier 
to find from the bottom than from the 
top, as they were drilled from the steep 
sides of mountain gullies, and since 
abandonment most of the surface indi- 
cations have disappeared. 

In my trip through the mine | ex- 
amined 4 of the wells, 3 of them with 
casing intact. They are cable tool holes 
of about 12-in. diam, lined with 6-in. 
anchor pipe. The 30 years that have 
elapsed since completion were evi- 
denced by the corrosion of the tee! 
casings and the accumulation of glis- 
tening lime that covered them. No 
seepages of oil were seen in the vicinity 
of the wells and it seemed evident that 
they had effectively drained off the con- 
tent of the adjacent sandstone. From 
hundreds of small holes drilled into the 
walls and ceiling, however, elsewhere 
along the galleries, came steady streams 
or tiny drips of the precious ‘uid. 
Channeled into covered troughs, then 
through larger pipes, the streams final- 
ly merge and flow by gravity into an 
underground sump. Electric pumps lo- 
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cated in a man-made cavern raise the 
oil to the surface 900 ft above. So val- 
uable to the Japanese economy is this 
domestic crude that the laborious ef- 
forts of mining for petroleum is justi- 
fied even though the daily accumula- 
tion amounts to only 60 bbl. Changes 
in atmospheric pressure were said to 
have a noticeable effect on the rate of 
production. 

Except for the mine entrance pas- 
sage, which slopes downward at a 30 
deg angle, all the tunnels are hori- 
zontal and on a single level. Heavy 
timbers spaced at 10 ft intervals sup- 
port the ceiling just high enough for a 
6 ft man to walk erect. Narrow gage 
tracks along the floor permit the work- 
ers to push car loads of rock to the 
entrance where a winch hauls them up 
the incline. The tunnels are wide 
enough for men to pass a car on either 
side. Small chambers are cut into the 
walls at intervals, to provide space for 
air driven boring machines. From these 
locations side holes radiate outward 
and upward to tap the reservoir. Here, 
where the oil emerged, the smell of 
gas was detected, but elsewhere in the 
mine its presence was not noticeable. 
The superintendent explained that a 
small current of air, furnished by fans 
at the surface was sufficient ventila- 
tion to remove any poisonous concen- 
tration of gas. Some persons, he said, 
develop a headache after a few hours 
in the mine, but the writer was not 
troubled. There is, of course, constant 
danger of explosion, so miners lamps 
and all electrical circuits in the mine 
are carefuly selected and maintained 
for maximum safety. In spite of all 
precautions, petroleum mining remains 
a risky occupation. A monument hon- 
oring the miners who have given their 
lives for this oil stands prominently in 
the village below. 


FIG. 3. Oil emerges out of rocks as the miner opens a fissure. 


Even more brave than the miners 
who now risk their lives at Higashi- 
yama were the men who pioneered pro- 
duction from this field 50 to 60 years 
ago. Hand dug wells, lined with wood, 
were sunk as deep as 1500 ft. Digging 
with a short handled pick while kneel- 
ing in a 3 ft sq pit, the man invariably 
died when he encountered gas or oil. 
Too far down to be hauled out in time, 
he gave his life that others could have 
oil. Probing ahead for his own safety 
was unthinkable, as this would pre- 
vent completion of the hole. Bringing 
in a well in those days was always a 
sad occasion for the villagers, but few 
ever refused their turn at deepening 
the well. 

A strange phenomenon, which should 
be if interest to all reservoir engineers, 
was observed in the mine tunnels. In 
some regions the chocolate color of the 
sandstone along the walls changes 
abruptly to gray, signifying an absence 
of petroleum content. Otherwise, the 
rock seems identical in porosity and 
permeability. No visible barrier or im- 
pervious layer separates the oil bearing 
rock from the dry portion below, and 
the line of demarcation is neither hori- 
zontal nor parallel to any bedding 
plane. Seemingly, the reservoir rock is 
empty below, and oil-filled above, with 
a randomly varying dividing line be- 
tween, unmarked by any physical 
change in the character of the forma- 
tion. No satisfactory explanation has 
been found to account for this, but as 
an observed fact it may show why cer- 
tain other reservoirs have produced 
less than half as much oil as had been 
anticipated. To these miners, it is just 
one more of natures obstacles that 
must be overcome by additional dig- 
ging to tap more of the oil bearing 
rock. Oil, they say, is only where you 
find it, even within the reservoir.* * 
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What to Do About Lost Circulation-4 


by J. M. Bugbee 


AR memannccanpc mt 










“Much West Texas dritl- 
jing is done with water be- ie 
cause it is the cheapest. . gp 






Air-powered 


TUBING 
SPIDER 


(A Cavins Co. Product) 





and fastest drilling 
fluid. It is under- 
standable that { 
josses to the forma- 
tion can be continu- "\ 
us and, for example, 
alossof 15 bbl. per hour 
is not considered 
serious. 










a leather fibre circulated 
in the drilling fluid has 
an outstanding record 
of success.” 




































In West Texas, as throughout 
the oil world, where lost 
circulation is a problem, 
LEATHER FIBRE is being used 
to seal off the thief zones. 
LEATHER FIBRE, when mixed with 
low or high pH muds, becomes 

a thin mat; pliable, impermeable 
and strong; that hugs the wall of 
the hole tightly sealing off thief 
zones, eliminating lost circulation 
and costly consequences. 


Ask your 
mud dealer to have 
LEATHER FIBRE 
onhand ... just in 
case thief zones 
need to be sealed off 
in order to maintain 
circulation. ... 








LORUM FIBRE co., inc., 25 West 43rd St., New York 36, N. Y. 
EXPORT: Val R. Wittich, Jr., 30 Rockefeller Plaza, New York 20. 
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To obtain 


(Pat. Pend.) 
ELIMINATES BACK-UP TONGS: 
Insert type Slips secure tubing 
against rotation and do away 


Two more 


reasons for 


| 
| 
| owning an with back-up tongs or wrenches. 
| ADVANCE | FULL re SLIPS: oe 
type slips for extra long strings 
TUBING and parallel strings fully protect 
| SPIDER | the tubing against crushing. 


o 
Bulletin TS-54 tells the whole story. 
We invite you to send for your copy. 


Aduance Oil Tool Co. 


2853 Cherry Ave., Long Beach 6, Calif., Ph. 485-64 


Mid-Continent Rep.: 
| Export Rep.: 


Hillman-Kelley 
Roland E. Smith 








a well is 
worth 
drilling . . . 






me IT’S WELL WORTH 
LOGGING WITH 


GEOLOGRAPH! 


Shallow or deep . . . your purpose is to make a well 

. and Geolograph can help by giving you a foot 
by foot record of the formations penetrated! Yes, 
Geolograph is good insurance for any drilling opera- 
tion, because you always save when you log as you 
drill with Geolograph! 








GEOLOGRAPH 


MECHANICAL WELL LOGGING SERVICE 
P.O. Box 1291+ Oklahoma City 1, Okla. 





Farmington, New Mex. © Liberal, Kan. * Oklahoma City, Oklo. * Bakersfield, Cal. 
Abilene, Houston, Odessa, Lubbock and Wichita Falls, Tex. * Shreveport, and 
Baton Rouge, La. * Casper, Wyo. * Glendive, Mont. * Sterling, Colo. 
Edmonton, Alberta, Canada 
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Drilling Fundamentals 





ROTARY CORING 


C. V. Kirkpatrick * 


Onze of the most important and reliable sources of in- 
formation on the lithology of the reservoir comes from 
cores. In addition to certain other information on porosity, 
permeability, and type of fluid content, which can be ob- 
tained from samples, data of considerable value is avail- 
able from a careful visual examination of the samples. In 
cores from fractured reservoirs, an idea of the spacing, ex- 
tent, and number of different directions of fractures can be 
obtained quite readily. Oriented cores allow direction of 
the sets of fractures to be determined. Important strati- 
graphic information may be obtained from a carefully 
planned coring program. Doubtful pay zones as indicated by 
the electric log may be verified by sidewall cores. 

This subject matter will be developed under the follow- 
ing major headings: Introductory background, types of 
cores and equipment, coring programs, coring technique, 
and causes for poor recoveries. 

The general use of rotary coring equipment started about 
1921. Before the inception of the rotary core barrel, it was 
generally believed that a principal advantage of the cable 
tool system over the rotary method of drilling was that a 
continuous visual record of the formation was available 
through the bailed cuttings. Cuttings of hard strata, how- 
ever, were very fine and often of no value. Oil was usually 
discovered when it appeared in the ditch or blew over the 
crown block. 

The present rotary core bit is one of the most highly 
developed tools now in use in the drilling industry. It 
evolved from early models, some variations of which are 
in use today. It is believed that a brief scan of the evolu- 
tionary development of the coring tools is very important 
in any discussion concerning the fundamentals of their 
present day use and application. 

The punch type, or standard core bit, was once used on 
rotary rigs by spudding the drill stem. No core catcher was 
used as the formation was expected to pack in place. A mod- 
ern variation of this is the sidewall sampler, which punches 
cores from the sidewall of the well. (Fig. 1) 

The poor boy core barrel was made by slotting or shap- 
ing the end of a piece of pipe with a hacksaw or a cutting 
torch. A hole was usually drilled 2 ft or so above the top 


*Director of Petroleum Engineering Department, University of Hous- 
ton, Houston, Texas. 
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FIG. 1. 





Auger type 


of the expected core to keep circulation away from the 
sample and to drain the drill stem when pipe was pulled. 
The core barrel was closed by applying weight and rotating 
rapidly with very little or no pump pressure. This caused 
the teeth to bend inward, cut off the core, and make a basket 
to hold it. (Fig. 2) 

The auger type or sampler bit was essentially a poor boy 
core barrel with a lip bent over the bottom. The core was 
literally “cut” from the bottom. (Fig. 3) 

The fishtail type was a short core tube screwed or welded 
in the center of a fishtail bit. The device filled up when the 
bit was run and gave a short core. The bore of the entrance 
portion of the core tube was tapered upwardly to retain the 
core. (Fig. 4) 

The shot drill consisted of a single barrel core tube rotat- 
ing on a blanket of hard shot that was poured in the hole 
around the core barrel. The shot imbedded itself in the 
material of the core tube and was dragged around the bot- 
tom of the hole to cut the formation. It was recovered by 
pumping down nails and junk to foul the core in the pipe 
and to hold it as the pipe was being pulled. (Fig. 5) 

The single barrel diamond drill in which black diamonds 
were secured to the bit head to take the place of shot as a 
cutting means, was a refinement of the shot drill. A slip type 
core catcher was provided to retain the core. (Fig. 6) 

The first four types listed above were essentially soft 
formation coring devices, while the latter two were hard 
formation bits. None of the early types were satisfactory 
for broken formation coring. 


Core Types and Equipment 

There are essentially only two types of cores; those 
that are taken as the formation is being drilled, and those 
that are taken from the side of the well bore after the zone 
has been penetrated. Conventionally, however, cores are 
classified in accordance with the type of equipment used 
to obtain them. This classification can be set out as follows: 
Conventional Core. This refers to a core obtained by a 
so-called conventional core barrel, in which the drill string 
has to be pulled in order to recover the core. A large di- 
ameter core (three inches or greater) some 30 ft long, can 
be obtained by this method. The same core barrel assembly 
is used in both the hard and soft formation cutter heads. 


. 
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FIG. 15. Soft formation cutter 
head — side view. 


FIG. 16. Hard formation cutter 
head with core. 
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(Figs. 7, 8, 9, 10, 11, 12, 13, 14, 15, and 16) 

Diamond Cores. This type of core is secured by means 
of a special diamond core bit. (Fig. 17) As is with the 
conventional core, large diameters and longer cores (up t 
50 feet in length) can be obtained, although the drill string 
has to be pulled, in order to recover this larger core. Wire 
line retrievable equipment, using the diamond head, is also 
available but smaller diameter (13/4-in.) and shorter bar 
rels (10 to 20 ft) are used. As the name implies, this type 
of core recovery is particularly well suited for hard forma 
tions. Regardless of the type of formation, however, re 
coveries by this method of coring are usually high. The rate 
of penetration is usually somewhat less when used in the 
softer formation, as compared to the hard formation roller: 
cutter core head. 

' Wireline Retrievable. This type of core recovery refers 





Hard formation roller FIG. 12. Hard formation roller 
type cutter head — side view. 


FIG. Il. 
type cutter head — bottom view. 





FIG. 13. Hard formation roller 
iype cutter head — bottom view. 


FIG. 14. Soft formation head 
bottom view. 
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to a core barrel that can be recovered without pulling the 
drill string. The recovered core is smaller in diameter and 
shorter in length than that of the conventional type core. 
This method enjoys the most widespread application of the 
group, because it allows selective intervals to be cored 
without removing the drill string. The tool is available in 
three variations. The first two are provided with a wireline 
for retrieving the inner barrel. One has the core barrel seat 
in the cutter head, and the inner tube is locked in place 
and is free to swivel with the core. The other has a core 
head in the inner barrel which forms the core. This type 
is locked against rotation and protrudes ahead of the main 
bit. The third type is held down (in the cutter head) by 
pump pressure. It is retrieved by reverse circulation or by 
wireline. (Figs. 18 and 19) 

Sidewall Core. This method of coring allows a formation 
sample to be obtained after the bit has penetrated the zone. 
There are two general tools available to perform this tech- 
nique; the mechanical type sidewall device, and the percus- 
sion type sidewall device. (Figs. 20 and 21) 

It is to be noted that of these modern types of coring 
equipment, the soft formations use a scraping type bit, and 
the hard formations use the roller type cutters or the dia- 
mond bits. (Figs. 11, 12, 13, 14, 15, and 17) 

As noted above, both percussion and mechanical type 


tools are available for sidewall coring with the mechanical 
type being most suitable for the harder formations. (Figs, 
20 and 21) 


Coring Programs 

There is no substitute for a carefully. planned coring 
program. The economics of the operation must be balanced 
against the information to be obtained and the experience 
available in the area of interest. The coring program should 
always be closely coordinated with the drillstem test 
program. 

There are two main factors that should influence the 
planning of the coring program. First factor is type of 
well to be drilled, i.e. wildcat, field extension or develop- 
ment; and secondly, the extent of the information available 
in the local and regional geological picture. Extensive cor- 
ing on all wildcat wells is obviously economically prohibi- 
tive. Depending upon the geological data at hand, however, 
a carefully planned program can yield very beneficial re- 
sults. If, for example, there is little geological data on the 
area concerned, and it is not a “hard rock” area, a wireline 
retrievable core program covering several selected inter- 
vals with sidewall cores in the “missed” zones of interest 
might yield optimum results for minimum cost. On the 
other hand, if the area is known to be generally favorable 


FIG. 18. Wireline re- FIG. 19. Wireline re- FIG. 20. Mechanical type sidewall coring tool assembly. FIG. 21. Percussion type side- 


trievable type core’ trievable type core 
diamond head. barrel assembly. 
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for electric log interpretation, such as the normal Gulf 
Coast province, consisting of the normal salinity Wilcox, 
the standard Frio, and the moderate depth Miocene, a cor- 
ing program calling for only sidewall cores may be ample 
for both wildcat and field extension wells. 

In hard rock areas, a program utilizing diamond coring 
and testing of drilling breaks and mud analysis logger 
shows, would yield maximum return. It is to be empha- 
sized, however, that the diamond method of coring should 
not necessarily be confined exclusively to the hard rock 
zones. The record shows that recoveries by this method are 
substantially higher than by the others. This means that 
the economics must be considered in the light of the infor- 
mation desired and the recovery experience of other 
methods in the area in question. 

In general, it would seem that only a few wildcat and 
field extension wells would call for extensive diamond or 
conventional core programs, whereas certain selected de- 
velopment wells might make maximum use of this type of 
coring program. These remarks are aside from company 
policy as exercised by some operators. Extensive coring 
and consequent open hole drillstem testing is widely prac- 
ticed by certain operators. Others lay out their program on 
a more selective and conservative basis. 

The choice of mechanical or percussion type sidewall 
coring device will depend on the type of formation and 
the information desired. The mechanical type is better 
suited for hard compact zones than the percussion type and 
will usually recover a larger size sample. The percussion 
type, on the other hand, can recover up to a maximum of 
thirty samples (100 per cent recovery) on one run. ‘The 
percussion sampler is excellent for correlation and litho- 
logical studies as well as for electric log verification. 


Coring Technique 

Conventional Cores. Although the remarks to follow 
apply more specifically to conventional coring, most of 
them are equally applicable to the other types, other than 
sidewall. The principal notation is that the retrievable core 
barrels perform best in the softer formations, although 
diamond heads are now available for this type of tool. 

1. Assemble the bit properly, making sure the catchers 
(Fig. 9) are in place right side up, and check all threaded 
joints for tightness. Inspect ball and ball seats to see that 
they seat properly; replace rubber packers if they are worn 
or swelled. Doping the core catchers is sometimes helpful 
to make catchers free to rotate with the core. 

2. When going in the hole, care should be taken to avoid 
striking “dog legs” or crooks in the hole that might plug the 
bit water holes or break the cutters or bit blades. 

3. After reaching bottom, wash the hole as clean as pos- 
sible to the formation to be cored. If a core bit plug is used, 
set the bit on bottom without rotating to shear the rivets. 
(Fig. 10) 

4. Turn the rotary 20 to 40 rpm and start coring with 
light weight, gradually applying enough weight to get a 
definite “cutting action”. Adjust pump speed to the forma- 
tion being cored, i.e. hard or firm formations and sticky 
strata need almost as much pump pressure as required by 
a drilling bit of the same size. Soft, unconsolidated forma- 
tions are best recovered when the pump is run only enough 
to prevent sticking. It is very important to feed the weight 
off smoothly and continuously, so that the bottom is 
crowded at all times. If it can be avoided, do not make any 
connections or lift off bottom during a coring operation. 

5. Weight on bit. For the hard formation roller type bit, 
the smaller diameter of conical cutters (Figs. 11 and 12) 
compared to the larger diameter of a cone used on a regular 
bit of the same size introduces problems that limit the 
maximum weight that can safely be applied on a core head. 
The following factors are involved: 
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(1) For a given rotary speed the rpm of a core bit 
cutter at gage is 1.5 to 2.0 times that of a tricone 
bit cone. This higher rpm of the cutter operating 
on a smaller size bearing is conducive to greater 
bearing wear. 

The strength of a cutter head assembly is appre- 
ciably less than a tricone in a given size. Excess 
weight may injure cutters, cutter shafts, or shaft 
welds. 

Excess weight will cause higher bearing friction 
and may result in locked cutters. 

Table 1 lists the maximum bit weights and rotary rpm 
for average conditions when using a hard formation roller 
type core bit. It should be emphasized that local conditions 
on the well govern, to a large extent, the best operation; 
and the wisdom and experience of the driller are depended 
upon to get results. 

6. After core is cut, allow the bit to drill off and increase 
speed of the rotary for a short time. Pick up from bottom 
slowly with the pump running. Do not pull the bit out of 
a rat-hole too rapidly; the cutter head may be balled up 
and tend to swab the rat-hole dry, in which case the core 
may be pulled through the catchers and lost. Avoid spud- 
ding or “chasing” mud or otherwise disturbing the core any 
more than necessary when coming out of hole. 

7. When core bit comes out of hole, unscrew cutter 
head from bit. (Fig. 7) If bit is dressed with working 
barrel in derrick, do not allow cutter head to drop any 
distance as inner barrel and core follow cutter head out 
of working barrel. Outer barrel is pulled up far enough to 
allow elevator to be latched around inner barrel and made 
up on cutter head. Elevator holds head, catchers, and inner 
barrel together for easy handling. Raise working barrel to 
lay down inner barrel. Unlatch elevator and remove cutter 
head and catchers. Break out stuffing box assembly, shove in 
core extractor plunger in upper end of inner barrel and 
screw in core extractor bean. Water is sometimes used to 
force the core out. 

8. General recommendations for maximum core recov- 
ery are given in Table 2. Local conditions will determine 
the practice for successful coring. 


(2) 


(3) 


Wireline Coring 


The additional precautions as set out below, apply spe- 
cifically to the wireline retrievable coring method: 

1. All retrievable barrels and center bit assemblies are 
sized to pass the proper API drill collar. This should be 
checked before going in the hole, however, because many 
collars in the field are not made to API specifications. Also 
slightly bent collars and joint shoulders may prevent free 
passage of the barrel. 


TABLE 1. Bit weights 





and rotary rpm. 





Maximum 


Size range Maximum weight 

in inches recommended, lb. rpm 
54% — 6 10,000 45 
6%— 7% 12,000 50 
75% — 8% 15,000 60 
95% — 11% 


18,000 60 





TABLE 2. General recommendations for maximum core recovery. 














Weight 
Cutter Rotary _ required 
Formation _ head Pump speed speed on bit Remarks 

Soft shale, Soft Fastasnecessary 25—35 Light Too much weight 
sand, gumbo forma- to prevent ball- weight will “ball up’’ bit 

tion ing up. 

Soft with hard Soft Fast as necessary 25—35 Light to Use light weight in 
streaks-chalk forma- to prevent ball- medium _ soft formation. 

tion ing up. 

Broken forma- Hard for- Medium 25—35 Light Heavy weight and 
tion, sulphur tion weight high speed breaks 
bearing rock up core. 

Anhydrite, Hard Full 30—40 Heavy On granite, and 
chert, hard lime, forma- weight such rocks, more 


granite, quart- 


hole per cutter head 
zite 


can be obtained 
with slow rotation 











2. When going in the hole, if extensive prior clean-out 
circulation has not been accomplished, it is desirable to go 
in with the retrievable center bit assembly in place. 

3. After the bit is several feet off bottom, the center 
bit assembly should be retrieved, circulation maintained 
for a sufficient period of time to thoroughly clean the hole, 
and then the core barrel should be inserted. Do not drop 
either the center bit assembly or the core barrel in dry 
drill pipe. The recommended practice is to pump the as- 
sembly down, 

4. When retrieving the core barrel, a set of overshot 
jars may be needed. Jars are recommended for all wells 
where coring is conducted at depths in excess of 8000 ft. 

5. As an aid to the operator, when going in or coming 
out of the hole, the hoisting line should be marked with a 
“soft line tie” at points denoting a short distance from 
bottom and top of the well. 

6. When drilling in areas marked by the hazard of stuck 
drill pipe, the pipe should be rotated slowly while going in 
with the hoisting line. 

7. For retrieving the core barrel in certain high pressure 
areas, a circulating head is desirable because of the blowout 
hazard due to the swabbing effect of the barrel being 
removed. Six hundred fpm is maximum recommended with- 
drawal speed in firm zones and 350 fpm in soft formations. 
These speeds are recommended as precautions against 
losing the core. 

Sidewall Coring 


Mechanical Type. Sidewall coring is both a supplement- 
ary tool for conventional coring, and a means for investiga- 
tion of certain zones that may appear doubtful on the 
electric log. In the mechanical type sidewall coring opera- 
tion, the tool is designed to permit rotation and circulation 
while going in and coming out of the hole. Body of the 
tool is made up on the drill stem and lowered to the depth 
opposite the formation to be cored. If circulation is desired 
before taking the core, a plug may be dropped through the 
drill stem to close the opening in the main body of the 
tool. This plug can be removed by a wireline overshot. 

After the plug has been removed, the coring assembly 
is lowered through the drill stem by wireline until it is 
bottomed in the body of the tool. This assembly is located 
in position by a positive latching device. (Fig. 20) 

The tool operator lowers the drill string slowly, carefully 
observing the weight indicator. When the indicator shows 
weight being taken, the core tube is beginning to “bite” 
into the walls of the hole. Dependent upon the formation, 
the amount of weight taken by the tool will remain fairly 
constant unless the operator continues to lower until the 
tool is punched down through the formation. To prevent 
this from happening, the distance of safe travel is carefully 
marked on the pipe above the rotary table. The core tube 
may be fractured if excessive weight is placed upon it. 
Generally, a force of 11 “points” is considered maximum. 

After the core has been cut, the drill stem is raised to its 
original position and the core tube assembly withdrawn 
through means of a wireline overshot. After core tube 
assembly has reached the rig floor, the tube proper may 
be removed by means of specially designed friction tongs. 
The core is extracted from the tube by means of a hydraulic 
jack, a stand and a pusher rod. The length of core is gov- 
erned by the length of the core tube used, by the character 
of the formation, and the condition of the hole. Core sizes 
are possible of 1'4-in. in diameter and up to 10 in. in 
length, although the recoveries are usually somewhat under 
this maximum length. Rate of core recovery is dependent 
upon operating depth, but experience has shown that cores 
may average 1 to 2 per hour from average depth. It has 
further been the experience of the operators that any for- 
mation that is drillable with a rock bit at the rate of 3 or 4 
ft per hour or faster can be cored successfully. 
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Percussion Type. Principle of the percussion type side- 
wall sampler is represented by a bullet in the form of a 
hollow cylinder. The hollow cylinder is fired into the 
formation by an explosive charge that is ignited electrically, 
The bullet is attached to the gun mass by two lengths of 
steel retrieving wire or, in some models, by a flexible 
steel cable. The bullet containing the core is extracted 
from the formation by moving the gun in the hole. Only 
one bullet is fired into the formation at a time. (Fig. 21) 

Shots can be accurately placed with respect to the elec- 
tric log (SP curve) by recording a second SP curve on an 
electrode and positioning the gun by direct log correlation. 
Positioning, firing, and retrieving, each bullet takes only a 
few minutes, so that it is possible to obtain up to 30 cores 
at different levels, in the period of 1 to 3 hours, depending 
upon the depth of the operation. 


Poor Recovery Causes 


Poor core recovery may be due to a number Of causes, 
the more common of which are listed below: 

1. Trash in mud. Part of bit will be plugged, causing 
off-center action of the bit head, which will result in a 
small diameter core or cause all of the core to be lost. 

2. Too much weight. Core will be burned or plugged, 
if soft; broken up, if brittle and hard. 

3. A crooked inner barrel will prevent easy entrance 
of the core, and a crooked outer barrel will cause eccentric 
action on bottom. Crooked drill stem near the bit will 
have the same effect. 

4. Insufficient weight or intermittent feeding of weight 
will cause the bit to drill off at times thus allowing soft 
cores to be washed away or brittle cores to be broken up. 

5. Junk in the hole is a very bad condition for good core 
recovery. Even a small amount can become lodged in the 
cutter head and destroy the core. 

6. Length of core cut may be excessive for the size of 
the bit used and the formation being cut. In broken or 
brittle formations, as much core will often be obtained 
from a cut of 3 ft as can be recovered from a 20-ft cut. 
Cores of this type of formation shatter and wedge them- 
selves so that no further core enters the barrel. 

7. Formation changes in the course of cutting a core. 
Hard cores taken above a soft strata will frequently offer 
sufficient resistance to prevent additional core from enter- 
ing the core tube. 

8. Connections made in the course of cutting the core 
are sometimes harmful. Each time the core bit is raised 
from bottom, the core catcher should act. Thus, when re- 
turning to bottom, the catcher has caused a bridged condi- 
tion that may prevent additional core entering. Also, the 
catcher becomes “second-hand,” its condition doubtful. 

9. Rapid rotation of a core bit is usually harmful. Bit 
operates more roughly, tending to break up the core. Hard 
formation roller cutter heads have small diameter cutters 
that turn several revolutions for each rotation of the drill 
stem. Rapid rotation causes bearing wear and short cutter 
life. 

10. Too rapid withdrawal of bit or core barrel may 
cause the core to be sucked out of the barrel. 
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Hook, SWIVEL, AND KELLY 


-C. R. Graham, Jr.* 


(671K gEp it turning to the right,” long a driller’s admoni- 
tion of progress, gives evidence of the importance of the 
rotary column above the derrick floor. This is the kelly 
joint, swivel, its apex, and the hook, its suspending link 
below the blocks. 

As basic as this system is to the rotary drilling rig, often 
little thought is given in selection and maintenance. Under- 
standing the complete function of each part, the advantages 
and eccentricities of different styles and types, and by ad- 
justing them properly to our particular requirements, we 
can save dollars, down time, and drilling time. 


Hook 

Manufacture of a hook that will suspend the kelly and 
elevators, used in handling the kelly, drill pipe, and casing, 
is not in itself difficult. It is comparatively easy to make 
a piece of equipment, suspended from the traveling blocks, 
that will hold as much as 300 tons with a high safety factor. 

Contractors, drillers, and the very nature of the drilling 
industry, however, demand much more of this hook. It 
must be flexible enough in 
its connection with the 
blocks so that it may be 
handled with ease in mak- 
ing connections by the 
drilling crew. It must be 
rigid enough so there is no 
swinging action in the 
block and hook’s fast des- 
cent that might come in 
contact with the inside der- 
rick braces, especially in 
portable mast derricks. It 
must be heavy enough to 
fall fast, saving costly min- 
utes when making trips in 
and out of the hole, yet 
light enough not to be cum- 
bersome in size. It must be 
long enough so the center 
of gravity is well below the 
traveling block (otherwise 
there would be a tendency 
for the block to turn over 
when subjected to heavy 
loads). It must be short 
enough not to restrict der- 
rick headroom. 

In answer to these many 
needs manufacturers have 
made three basic improve- 
ments to the conventional 


*Graham Drilling Company. 


hook. These are the block - 


hook combination, the 
hook with link adapter, 
and the rotary connector. 

The block hook is an 
all-in-one. It combines a 
spring-action, roller thrust 
or needle bearing swivel- 


Large hook block. - ‘ing hook with standard 


THE PETROLEUM ENGINEER, August, 1954 


blocks into one piece of equipment. It may also have ele- 
vator link ears on the sides of the hook. The block hook is 
becoming popular because of the small overall size and cost. 

Perhaps still most common is the trio of block, link 
adapter, and conventional swivel hook, in that the com- 
bined weight is greater than any other similarly arranged 
group. 

The link adapter is constructed with spring travel of 
about 6 to 12 in. This vertical travel aids in spotting the 
hook to the connections being made up. 

Another device designed to replace the conventional 
hook is the rotary connector. This provides a steel yoke 
from which the elevator links are supported separately. 
When drilling is in progress, the swivel is supported by the 
same elevators that are used at other times in handling the 
drill pipe, the bail of the swivel being equipped with a spe- 
cial saddle and shank which the elevator clamps engage. 
The rotary connector is primarily designed for shallow and 
medium depth drilling, and completely eliminates the need 
for a hook. This system calls for a large allowance for head- 
room, the length of the elevator links over and above the 
usual hook to swivel arrangement. 

Still widely used is the old-style and the oversize hook. 
Nearly all conventional hooks are now made with spring 
travel, multiple lock and free swiveling features, and stand- 
ard elevis connections for either link adapter or blocks as- 
sembly. The multiple locking action, on this and other 
hooks, is very important. The greater number of locking 
positions, the easier it will be to latch the swivel or direct 
stands of pipe to the derrick man for racking. Of additional 
aid to the derrick man is the pipe trough built into the 


DRILLING LINE 


TRAVELING BLOCK. 


A diagram and photo of hook, swivel, kelly, and kelly cock with 
associated equipment. 
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back of the hook. This guides the drill pipe into position 
to engage the elevator clamps. 

The oversize hook permits carrying the elevator links 
and swivel bail at the same time. This style does not have 
the advantage of the automatic latch, however, which en- 
gages itself when the load is in position in the hook. On 
this particular hook, the safety latch is operated by the 
shepherd’s hook in much the same manner as the locking 
mechanism on all hooks. 


Swivel 

Three-fold purpose of the swivel is to suspend the kelly, 
and the drill stem, and at the same time permit free rotation; 
also to serve as the passageway for the drilling fluid into the 
drill column. It is capable of supporting more than 350 tons 
and rotating the attached drill column at speeds up to 400 
rpm without undue wear. 

Often when a piece of equipment performs its task day 
in and day out with little or no attention, it is completely 
neglected. This is sometimes true in the case of the swivel. 
Realizing this, and understanding the points of hidden wear, 
manufacturers have constructed it to permit complete over- 
hauling at all points of wear on the derrick floor actually in 
minutes. 

To comprehend this wear, and its correction, we must 
look at the principal parts involved. These are the bail, bon- 
net, gooseneck, body, upper and lower bearings, stem, and 
washpipe. The body is usually of steel casting and serves 
to transmit the weight from the bail to the stem. It is a 
grease filled protective housing for the main bearings. 


HOUSING CAP 
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WASH PIPE 
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Cross-section of a swivel. 


These bearings, either tapered thrust, ball, straight or 
needle roller, are encased in oil to aid in the free movement 
of the stem. 

Function of these parts is restricted to the outer pro- 
tection and rotary movement of the swivel stem. The 
gooseneck, the wash pipe and its retaining cover — the bon- 
net —— and stem comprise the core. These are constructed to 
receive, deflect, and smooth out the high pressure, pulsating 
action and abrasive content of the drilling mud. The wash- 
pipe is at the heart of this focal point. 

All possible wear is directed to this short heat-treated 
cylinder. Around it is a packing cartridge of rubber or fiber 
and metal rings to prevent drilling mud from reaching the 
bearings and to hold inside the protective lubricant. Man- 
ufacturers often provide complete packing box cartridges 
and wash pipes to be set into place in one operation. The 
life of these parts are prolonged by the use of extreme pres- 
sure lubricants. 

Excessive replacements at this point may be an indica- 
tion that the swivel is overburdened by either one or a 
combination of extreme mud pump pressure, undersize 
standpipe, rotary hose and kelly ID. Wherever and when- 
ever in the drilling circulation system that it is possible to 
increase the ID of pipe, hoses or connections or provide for 
full flow connections or drill collars, it will decrease the 
drilling time and replacement costs on related parts. It 
would be well to check for faulty shale shaker screens, grit 
filled mud pits and lumpy mud mixtures, if corrosion at the 
wash pipe and similar connections persist. 

Realizing that many contractors think the size of the 
stem most important, some manufacturers rate their 
swivels in this manner. For example, one manufacturer puts 
out a selection numbering 3-S, 4-S, 6-S, the numbers rep- 
resenting the approximate overall dimension of each, spe- 
cifically 314 in., 41/2 in., and 65 in. 

Others feel that the maximum rated depth is of utmost 
importance, hence models bearing titles in that manner. 
When considering a swivel from this standpoint, one must 
not forget that these figures are based strictly on drill pipe. 
Knowing that drill pipe averages 17 lb per ft, we see that 
the number of drill collars, ranging from 120 to 170 lb per 
ft will shorten the maximum string tremendously. The buoy- 
ant effect of the drilling mud will offset this increased 
weight considerably. 

Other swivels, such as Ideco, are named by the dead 
load tonnage capacity,’ resulting in the SS-150, SS-250, and 
the SS-300, thus simplifying the rating procedure substanti- 
ally. Although the different means of rating are proved and 
offer a definite safety factor over and above the normal 
capacity, purchase of larger equipment than anticipated 
requirements demand, may save the entire investment. 

Manufacturers vary their product in outward appear- 
ance, safety and service features, choice in number, type 
and placement of bearings, grease seals, etc. Nevertheless, 
they are guided by API specifications in the selection of 
fittings relevant to corresponding pieces of equipment, pri- 
marily the threaded ends. The upper gooseneck connection, 
that is adjoined by the rotary hose, comes with a 21, 3 or 
4-in line pipe connection. The lower part of the stem is out- 
fitted usually with a 654 or 414-in. API regular pin (left 
hand). 

Below this is an upset box and pin substitute, which 
makes up into the kelly joint, usually a 414 in. API regular 
thread (Both of these connections are reverse or left hand). 
This substitute is for the protection of both the swivel and 
the kelly joint. 

The wash pipe and swivel sub are most important safety 
factors. Another one must not be overlooked. This is con- 
tained in the eyelet of the gooseneck. This eyelet provides 
a place for chain connection with the rotary hose, should 
the threads wash completely out or unthread themselves. 
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Drilling Fundamentals 





Kelly 


Of all the peculiar terminology found in the oil field 
perhaps none finds its origin as remote from this sphere of 
activity as does the kelly joint, first known as the grief stem. 

The latter name was given to the joint because of the 
trouble the drillers had in keeping their grip rings adjusted 
as it slid through the rotary table. 

According to the story told by oil writer and author Jerry 
Robertson, there was a baseball player named Michael J. 
(King) Kelly with the Cincinnati team in 1878. He reached 
his pinnacle of fame with Chicago from 1880 to 1887 as a 
great base runner who made long slides. King Kelly was 
encouraged in his trips around the bases by his fans yelling 
“Slide, Kelly, slide.” Although he never saw a rotary rig, 
his name has been given to this square forged joint of pipe, 
developed by an engineer who doubtless could recall the 

great King Kelly. 

This joint has made great 
strides through the years in 
keeping with the advance- 
ments made in accurate ma- 
chining, precision forging and 
hardening of fine steel. The 
kelly has become straighter, 
tougher and made with closer 
tolerances —truly a precision 
instrument. 

Kelly substitutes, or short, 
extra hard joints, above and 
below the kelly have been 
added to prolong its life many 
times. 

Kelly drive bushings have 
been, and are being, improved. 
This bushing, as it revolves 
the kelly joint in the rotary 
table, holds the key to its suc- 
cess and the safety of the en- 
tire drilling string. A sudden 
drop caused by hanging up 
will be sufficient to ruin a core 
bit or drill, or cause damage 
to the wire line or the bear- 
ings in the rotary table. Drill 
pipe subjected to shock has a 
short life. If the driller does 
not control the drillstem at all 

times an easy fishing job be- 
comes extremely difficult, and 
a difficult one becomes al- 
most impossible. Because of 
this, several methods have 
been tried in an attempt to 
ease the kelly through the 
drive bushing. Hard metal 
liners have been used— set 
flush against the kelly — in 
the bushing. Rollers, numbering from one to five on each 
side of the kelly are being employed, with many arguments 
concerning their effectiveness. 





Hexagonal and square kellys 
are most widely used. An 
octagonal is on the market. 


Perhaps the greatest advancement since Kelly’s name be- 
came a part of rotary drilling is the advent of the hexagonal 
kelly. Although the square kelly is still in wider usage, the 
hex has several distinctive advantages. Their manufactur- 
ers claim greater torque and tensional strength, greater 
adaptability to all drilling operations (pressure or fluid), 
possibility of larger bore, less tendency to bend, warp or 
twist, and less weight per foot. An octagon-shaped kelly is 
now on the market, but has met with limited acceptance. 


Although much has been done to make the kelly tougher, 
it is still a rig moving headache. Nothing is so useless as a 
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Kelly and swivel are set back in the rathole when elevators and 
links are in use as crew makes trip. 


bent kelly. Because of its willow like characteristics and 
length, a kelly scabbard has been provided for its protec- 
tion. Although self drilling scabbards are on the market, 
they have been deemed impractical in many areas because 
surface strata has required the use of a rock bit to drill the 
“rat-hole.” Nevertheless, a scabbard of some type has been 
provided as a combination rat hole and kelly protector by 
all thoughtful contractors. This has become common prac- 
tice, just as it has to avoid breaking out the kelly with the 
tongs (always on the kelly saver subs). 


Thinking back through all that has been said about the 
kelly, as well as the swivel and hooks, we must conclude 
that a dollar spent in the right direction, toward equipment 
suited for your drilling needs, and time spent in protective 
maintainence can and will pay cash dividends. It’s guaran- 
teed to “keep it turning to the right.” 


Kelly Cock 

Like insurance, the importance of the kelly cock is sel- 
dom felt, but is invaluable in an emergency. It is an inex- 
pensive safety item for any size rotary rig, and should be 
on the same plane of importance as the blowout preventer. 
Actually the kelly valve serves the same purpose within 
the drill stem. 

It stands as a positive shut-off valve above the kelly 
when drill pipe is in the hole without a float (when tak- 
ing a drill stem test), or should the float fail when needed. 
It protects the rotary hose and standpipe when pressure 
from a formation exceeds the input. It can, in everyday 
use, save wear and tear on the rotary hose by opening the 
cock gradually when starting the mud pump, eliminating 
the usual jumping caused by air in the hose. 

The kelly valve is actuated by a quarter turn of a spe- 
cial wrench on a non-protruding plug in the side of a “bub- 
ble-like” sub between the kelly and swivel. The valve is 
designed to permit full flow when open. Only frequent re- 
placement is the packing around the actuating shaft and 
regular lubrication is required to keep the equipment in 
good order. 











WHAT’S 


DOING IN DRILLING 












WYOMING 

*% Sapphire Petroleums Limited has 
completed an extension well in the 
Rochelle area of Weston County, 
Wyoming. The well, Sapphire Ameri- 
can No. 1 Field, is a direct south off- 
set to a flowing well which currently 
is producing 400 bbl of 49 gravity oil 
per day and cut 14 ft of saturated oil 
sands from 7448 ft to 7462 ft. 


BORNEO 

*% Oil drilling operations are progress- 
ing in the Seria oil field of British Bor- 
neo, according to British Malayan Pe- 
troleum Company, with a zone of ab- 
normally high pressure encountered at 
8500 ft. The program will include off- 
shore drilling a mile off the coast. Rigs 
will be erected on steel islands con- 
nected to the shore by an aerial rope- 
way for transportation of men and 
equipment. 


CALIFORNIA 

* Standard Oil Company of Califor- 
nia’s McInnes No. 2 on Sec. 34-11n- 
19w, an extension test near Oxnard, in 
Ventura County was completed for 
900 bbl daily of 29.5 deg oil through 
a 14/64-in. choke, producing from an 
interval between 9100 and 9400 ft. 
Gas production was estimated at 1,- 
650,000 cu ft per day. This indicates 
the best producer so far in the new 
deep pool discovered by Standard sev- 
eral months ago. 

* Basin Oil Company has completed 
CCMO No. 4 at 5585 ft in the Bandini 
field, producing at a rate of 253 bbl 
per day of 40 deg oil from the Nord- 
strom Zone. Basin now has two wells 
in the Buckbee Zone and two in the 
Norstrom. It is expected they will 
now try CCMO No. 5 for a dual zone 
completion experiment. 





oe 


Rotary Rigs Operating in Oil Fields of United States and Canadat 


Pacific Coast 

Oklahoma... 

Kansas.... 

Rocky Mountains 

Canada... 

Ark-La-Tex 

West Texas and New Mexico 
Gulf Coast 

Illinois ... 

North Texas 











*% Long Beach Airport No. 2 has been 
completed at 8307 ft by The Texas 
Company for a production rate of 465 
bbl per day. Producing 31.8 deg oil, 
the well confirms the extension of the 
Signal Hill field more than a quarter 
of a mile. In February The Texas 
Company brought in Long Beach Air- 
port No. 1 for 135 bbls per day. The 
city of Long Beach receives a 42.6 per 
cent royalty rate from the Airport 
lease. 

* Dumm Brothers Petroleum Corpo- 
ration brought in its second well in a 
row at Edison in Kern County. The 
well, Doc Crandall No. °2, is produc- 
ing from the Nozu sand at an initial 
rate of 260 bbl per day. The well off- 
sets Doc Crandall No. 1 which herald- 
ed a new fault block discovery in the 
Nozu sand. 

% Two other new wells have started 
at Tejon Ranch. Union Oil Company 
is drilling Reserve-Hay No. 11-24 on 
Sec. 24, 11-19 which is two and one- 
half miles north of production in the 
Tejon field. Standard of California is 
drilling Tejon Ranch Three No. 165-29 
on Sec. 29, 11-18 near Tunis Creek. 





The “Halliburton 207,” an ocean-going cementing ship, making trial run after recent 
commissioning. One of the new features is aeration handling of bulk cement, moving 
the materials from the storage tanks shown amidships. Weighing and blending of bulk 
materials can proceed while the vessel is underway, thus cutting down waiting time. 
Vessel can also navigate shallow bayous and channels. 
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Junel4 June21l June 28 July 5 
133 131 137 136 130 
333 340 310 311 291 
161 170 165 176 173 
252 251 260 240 252 
126 = 1113 106 115 = 149 
171 170 172 172 176 
459 447 483 473 493 
583 551 555 531 534 
144 135 147 139 147 
330 343 333 322 333 
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*As reported to the American Association of Oilwell Drilling Contractors by Hughes Tool Company, 
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2651 2668 2615 2669 





* Standard Oil Company, Murvale 
Oil Company, and Honolulu Oil Cor- 
poration have signed a unit agreement 
covering the Antelope shale zone in the 
Buena Vista Hills field, immediately 
north of Taft. The agreement, which 
involves 7859 acres of land, is ex- 
pected to stimulate drilling activity in 
that area. Honolulu will be the opera- 
tor and development work is expected 
to commence as soon as approval is 
received from the Department of In- 
terior and the Navy Department. In- 
terior Department approval is required 
on all unit operations and the Navy 
Department approval is required be- 
cause the acreage involved adjoins 
Naval Reserve lands. 

* Southwest Exploration Company 
has been granted permission by the 
City Council of Huntington Beach to 
drill four new oil wells. Three of them 
will be on the Miley Keck lease and 
the other will be a directional tide- 
land well. 

* Standard Oil Company of Califor- 
nia is planning to drill a new Leda 
sand development well at Guijarral 
Hills in Fresno County. 

* Reserve Oil and Gas Company has 
completed their second well in the 
Olcese sand at Tejon Ranch, San 
Joaquin Valley. The well was com- 
pleted flowing 530 bbl of 30 deg clean 
oil through an 18/64-in. choke. Re- 
serve is planning a busy development 
program for the Olcese pay at Tejon 
which may prove to be the most signi- 
ficant discovery in Califorina this 
year. Brown Drilling Company will 
immediately drill a follow-up well to 
No. 32-34. 

* Bazos Oil and Gas Company com- 
pleted Tyler Island Farms No. 1 at 
3520 ft for 2,900,000 cu ft of gas daily 
from the Nortonville sand. The well is 
on Sec. 32, 3n-4e and represents 4 
1500 ft southeasterly extension of the 
River Island field. 
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LOOK AT THESE SPECIAL FEATURES 


7”-26# x 85"-32#% 65’ Double Mast Special Light Weight Air-T . Mast pole slides forward to make 3 feet 
with 4-24” roller bearing sheave ee. = ie-Tube isc overhang in front, 4 foot overhang in rea: - 
crown — VERY LIGHT! LEGAL LENGTH IN TEXAS! 


Capacity 10,000 Oil bath chain Drum directly over , - - 
feet 22” Tubing. drive. rear bogie. Full Air Controls 42” x 8” brakes 


Clutches reduce weight. 





NOTICE THE 
Mae DISTRIBUTION 
OF WEIGHT! 


7,860 pounds on International 23,660 pounds Total weight 
front axle. RF-192 Truck on rear bogie. 31,520 pounds. 


International RD-450 or Wilson Heavy Duty Truck Power Take-Off 
RD-501 engine. eliminates extra engine weight. 


MOGUL ‘*42’’ COMPLETE WELL SERVICING UNIT 


Drilling 


SPAIN 

% Ciepsa, subsidiary of Compania 
Espanola de Petroleos, is drilling a 
fifth well in Boltana, Spain. The com- 
pany is preparing to drill a sixth well 
in Gastiain with new equipment re- 
cently received. 


OKLAHOMA 

% Magnolia Petroleum has dually 
completed at a new producer in the 
‘Northeast Purdy area of Garvin Coun- 
ty. Its No. 1 Paschell-DeSpain Unit, 
flowed 72 bbl of 36 deg oil, with gas- 
oil ratio of 291-to-1, through a 24/64- 
in. choke in 24 hours from two inter- 
vals in the Hart at 8593 to 8682 ft; 


while Springer openings at 9770 to 
9848 ft made 179 bbl of same degree 
gravity oil, with gas-oil ratio of 600- 
to-1, in 24 hours through a %-in. 
choke. Seven-inch casing was set at 
9975 ft. 

* The largest gas producer to date 
for the Southeast Camrick field of 


southeast Texas County, Oklahoma, 


was reported at the Cities Service- 
Texaco Squires A No. 1. Well was 
completed for a calculated open flow 
of 150,000,000 cu ft of gas daily. Pro- 
duction is from perforations opposite 
the Purdy sandstone from 6590 to 
6612 ft and from 6620 to 6624 ft. 
Company has about 7000 acres. 





OPEN TYPE 
TOP CAGE 


A 


Guides are 
Easily 
Replaceable 
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9 W. Brady St., Tulsa, Okla. 


To obtain more information on products advertised see page E-43 


RUBBER GUIDE CAGES 


Patent No. 2,591,174 


Resilient Synthetic Ball Guides do 
not beat out— 


Outwear Metals— 


Protect the Ball in Several Ways— 


Reduce Ball and Seat Failures— 


Reduce Pulling Jobs— 


DOUBLED BALL and SEAT LIFE, on the average, 
is reported by most users of Martin Cages. This can 
readily mean a considerable saving in lifting cost 
and lost production. Add the saving due to longer 
cage life and you have a two-fold benefit which can 
amount to many times the cost. It is quite likely that 
some of the cages you are now using are more ex- 


pensive and do not give you the above advantages. 


Available in all sizes and styles, Open or Closed 
Types, 1” to 43/4”. 


Sold thru supply companies 


JOHN N. MARTIN 


MANUFACTURER 


Tel. 4-9415 








NEVADA 

*& Shell Oil Company’s discovery, 
Eagle Spring Unit No. 1, in Railroad 
Valley, 60 miles southwest of Ely, Ne. 
vada, was completed on the pump last 
month and is currently producing be. 
tween 300 and 350 bbl of 25 deg crude 
daily. Eagle Springs Unit No. 3 has 
been spudded and Unit No. 2 is pre. 
paring location. 


NEW MEXICO 

* Blackwood and Nichols, Inc., Okla- 
homa City, has a long extension in the 
Blanco area of San Juan County, at 
No. 2-20 Blanco’ Unit. The test is 2 
miles from production on the west and 
the southeast and is 6 miles southeast 
of a Phillips Petroleum discovery. At 
5730 ft, in the Mesaverde formation, 
the No. 2-20 Blanco Unit, tested 10, 
000 ft of gas a day. Pipe was shot with 
1665 qt of nitro at 5250 to 5730 ft, in 
a series of spots, after which the well 
tested 1,236,000 cu ft of gas a day, 
with a spray of distillate. 

% While drilling with cable tools, the 
Cities Service Government B No. 3 in 
the Drickey-Queen pool of Chaves 
County flowed 36 gravity oil at the 
daily rate of 1200 bbl. Well had been 
drilled to a total depth of. 3048 ft, a 
penetration of 1 ft into the Queen 
sandstone, when it began flowing. It 
flowed a total of 710 bbl in 14 hours, 
with a flow of 41 bbl gauged the last 
hour for the best initial poterttial in 
the pool to date. 

*% Sinclair Oil and Gas Company has 
completed its No. 7 T. D. Pope, in 
the Denton field of Lea County. On 
potential test well flowed 1033 bbl of 
oil in 24 hours through open tubing. 
Production was from perforations 
12,506-604 ft in the Devonian. Gas- 
oil ratio was 1500 to 1, gravity 45.5. 


CANADA 

* Husky-Phillips St. Florence No. 2, 
oil discovery recently announced, 
tested the St. Florence zone and found 
it to be low and wet. The well was 
plugged back, perforated and re-per- 
forated in the interval 2236-2244 ft in 
the Viking zone, resulting in slight 
fluid build up. This was followed by 
an acid wash and a sand frac treat- 
ment, following which the well flowed 
an estimated 50 to 100 bbl of load oil 
in 2 hours. The well then flowed by 
heads with a recovery of 60 bbl of 
oil, including some formation oil, in 
the next 12-hour period. After being 
killed with oil, production tubing was 
run and the well swabbed down to 
1900 ft at which point the oil level 
remained constant, at a swabbing rate 
of 5 bbl per hour. Well was then shut 
in and fluid built up to 800 ft from 
surface in 4 hours. No water has been 
encountered. Preparations are being 
made to put the well on production. 
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TEXAS a 
*% A third pay horizon has been indi- 
cated for the East Tippett field of 
northwest Crockett County. The Bank- 
jine and Hurt No. 1-42 J. H. Tippett, 
tested between 5876-5907 ft in the 
Wolfcamp. Gas surfaced in 2 minutes, 
then flowed at 5,000,000 cu ft daily 
estimated. Recovery was 4500 ft of 
high gravity distillate. Pipe was ce- 
mented at 6097 ft with total depth at 
6174 ft to test a regular field pay. 

*% A one-quarter mile southeastern ex- 
tension to the Cities Service-discov- 
ered West World pool of Crockett 
County, was proved by the completion 
by Cities Service of its Shannon E No. 
1. The well flowed at the daily rate 
of 1684 bbl of 48 gravity oil through 
a %-in. choke, to provide the pool 
with the best well to date. Gas-oil ratio 
was 2070 to 1 and the flow was from 
a series of perforations opposite the 
Strawn reef limestone between 8099 
and 8203 ft. 

Well is located approximately 3 

miles west of the World pool and 24 
miles southeast of Rankin, Texas. 
* R.H. Fulton, Amarillo, apparently 
has a new gas discovery in the Texas 
Panhandle area at his No. 1 Jackson, 
five miles northwest of Spearman. 

Operator ran drillstem test in the 
Atoka zone at 6908-61 ft, to blow 
3,150,000 cu ft of gas a day; recovery 
was 290 ft of gas-cut mud. Well was 
drilled to 7018 ft, casing set at 7012 ft. 
* Husky Oil Company subsidiary, 
Trans-Tex Drilling Company, has com- 
pleted its Boyd Number 2 confirma- 
tion well in the Swastika formation in 
the Judy Gail field, Fisher County, 
Texas. 

Perforated at 3750-3755 ft, the well 

flowed 15 bbl per hour of 41 gravity 
oil through 18/64-in. choke with 350 
lb of flowing pressure. 
* A three-quarter mile extension to 
Goldsmith field San Andres produc- 
tion in Ector County, West Texas, at 
the jointly-owned TXL M No. 1 test 
is reported. 

On drillstem test opposite the San 
Andres limestone from 4257 to 4335 
ft, the well flowed 18 bbl of 32.5 
gravity oil in 30 minutes. Flow was 
through a 1-in. top and bottom choke, 
with initial flowing pressure gauged at 
180 Ib and 15-minute shut-in pressure 
at 950 Ib. 

Additional drillstem testing will be 
done in the San Andres before drilling 
ahead to the Ellenburger, expected at 
about 10,000 ft. 

* Texas Eastern Production Corpora- 
tion, by successful completion in a new 
Pay zone of its 3rd well in the North 
Rowan field of Brazoria County, 
Texas, has confirmed multiple sand 
production there from the Frio and 
Vicksburg formations. Perforated from 
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10,263 to 10,273 ft, the well produced 
through a 12/64-in. choke at a rate 
of 1,130,000 cu ft of gas and 241 bbl 
of 51 gravity condensate per day. 
Shut-in- bottom hole pressure is 6700 
psi. . 

%* The Texas Company No. | Barns- 
ley has indicated dual production ex- 
tending Lea field half mile northward 
in Crane County. 

On a drillstem test in the Ellen- 
burger from 8330 to 8356 ft, the well 
flowed 48 bbl of pipe line oil in 2 
hours. Flowing pressure was 2345 Ib 
and gas was surfaced in 7 minutes. The 











































well flowed at the rate of 18 bbl per 
hour from the Connell sand, 8180 to 


8215 ft, in an earlier drillstem test 
with flowing pressure of 1475 lb. 


NEBRASKA 
* Bishop Oil Company Torgeson No. 


2 in Kimball County has been placed 
on production at the rate of 192 bbl 
daily of 38 deg oil from a TD of 6610 


ft. 
COLORADO 


* Sinclair Oil and Gas Company has 
opened another good oiler in the Bob- 
cat field of Washington County. The 
well, Crawley Abkins No. 1, had a 
calculated potential of 400 bbl of oil 
per day. Total depth was 5173 ft; 
514 -in. casing set at 5172. Tubing pres- 


sure 40 Ib, oil was 42 gravity. 





Drilling 


KANSAS 
* Wilson & Siegrist et al are extend- 
ing the Sperling field in Harvey Coun- 
ty, four locations to the southwest at 
No. 1 Sperling. The well is showing 
for 60 bbl of oil daily, natural, in swab 
tests from the Hunton lime at 3240- 
78 ft. 
* A one-quarter mile extension to the 
northwest of the Shiley pool of Paw- 
nee County, is noted in the completion 
of the Cities Service Hazlett B No. | 
for a state potential of 374 bbl of oil 
daily. Well is producing from perfora- 
tions opposite Basal Pennsylvanian 
sandstone between 4159 and 4170 ft. 
Since discovery of the pool at the 
turn of this year, operator has com- 
pleted three other producers in the 
field. Per-well average potential for the 
wells has been 400 bbl daily. 


LOUISIANA 

* Continental Oil Company, opera- 
tor for a group of four companies, has 
reported the completion of the 6th oil 
producer in the West Delta area, off- 
shore from the southwest tip of 
Plaquemines Parish. 

The well, State Lease 979 No. 3, 
was brought in for a 24-hour potentia! 
flow of 588 bbl of 32.6 gravity oil 
through an 11/64-in. choke. Produc- 
tion was from Miocene sand, between 
10,216 and 10,250 ft. 














LET HERCULES HELP YOU PRODUCE 


MORE EFFI 


with one of nine NEW 


products. 


THE NEW HERCULES TYPE 
“SO-MK” TUBING HEAD 


equipped with mandrel to sus- 
pend tubing with special adjust- 
ing “Pack-off” Nipple for 





“macaroni” string. Packs off instantly when lowered to 
rest inside of head. Designed especially for use with KOBE 
Pumps. Can be converted to a Regular Type Head by 
replacing parts. Hydrostatically tested to 4500 pounds. 
Will support weight of 10,000 feet of tubing. 


Mariupaclu rer of 
OIL FIELD EQUIPMENT 





Write for complete information 
e SOLD THROUGH ALL SUPPLY STORES 


HERCULES TOOL COMPANY 


GENERAL OFFICES AND PLANT: TULSA, OKLAHOMA 


Export Representative: Oil Field Equipment Co., Inc. « 30 Church Street, New York, N. Y. 





To obtain more information on products advertised see page E-43 
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CANADA 
* Shell Oil Company has brought in 
a large Mississippian formation gas 
well 15 miles southwest of Calgary 
and 10 miles north of Alberta’s Tur- 
ner Valley field. Shell-Home Sarcee 
No. 1 well flowed gas at a total daily 
rate of more than 31,000,000 cu ft 
from two sections of the Mississippian 
structure. The discovery is on a 3520- 
acre tract with interest divided 84.1 
per cent to Shell and 15.9 per cent to 
Home Oil. 


* Britco Oils plans for the explora- 
tion of their 20,000-acre gas reserva- 
tion in Alberta and their 30,000-acre 
oil reservation in Manitoba have been 
completed. The program will include a 
magnetometer survey on the Alberta 
reservation, and a slim core hole drill- 
ing program on the Manitoba prop- 
erty, where a gravitymeter survey was 
completed last year. 


* Canada-Cities Service is announc- 
ing location of a 7800-ft Mississippian 
limestone test on its 8960-acre Wood- 
lake block, located in the fast-develop- 
ing Cardium trend of Alberta Province, 
Canada. The test is Woodlake No. 1, 
approximately 24 miles southeast of 
New Superior’s No. 1 Rocky Moun- 















































Summary of drilling activity for June. 


Herb Maxwell, toolpusher for Conroe Drilling Company; A. Casey, sales representative 
for Hunt Tool, and Buddy Hebert, Mission Manufacturing, on Conroe’s rig No. 1 for 
Renwar Oil Corporation near Rockport, Texas. Right, H. M. Tankersley, drilling engi- 
neer for Atlantic Refining, and Guy Harrell, toolpusher for Bankhead Drilling Company, 
on Bankhead’s rig No. 8 north of Aransas Pass, Texas. Photographs courtesy of Mission 


Manufacturing Company, Houston, Texas. 


tain House Cardium discovery and ap- 
proximately 30 miles north of New 
Superior’s No. 1 Garrington Cardium 
discovery. 

The Woodlake well will test the 
Cardium, Viking, and basal Cretaceous 
sandstones as well as Mississippian 
limestones. It is located approximately 
48 miles west of the Clive pool. 











New Wildcat 
locations completions 

States We. Field Oil Gas Dry 
Alabama. . 6 0 O 0 6 0 
Arizona 1 0 0 0 0 0 
Arkansas 18 29 3 0 7 18 

Canada 

(Williston B.).. 25 37 (0 0 14 15 
Colorado 89 63 «8 4 49 34 
Florida 2 0 0 0 2 0 
Georgia | 0 0 0 0 0 
Idaho 0 0 0 0 0 0 
Kansas ; 81 315 9 4 77 183 
Louisiana 48 316 «5 8 31 187 
North 23 173 0 1 14 114 
South 25 1438 5 7 17 73 
Mississippi 19 2 2 0 16 7 
Montana. . . 17 18 3 1 6 10 
Eastern . 11 7. = 0 0 3 
Western 6 16 «1 1 6 7 
North Dakota. 16 19 0 0 9 17 
Nebraska 22 24 «#6 2 4 18 
Nevada 6 eS 3 0 1 0 
New Mexico 26 99 4 4 7 46 
Eastern 22 59 «4 0 4 46 
San Juan 4 40 0 4 3 0 
Oklahoma 49 621 10 3 59 371 
South Dakota 2 0 0 0 3 1 
Texas 601 1327 53 16 390 SO8 
East 40 58 #0 1 24 33 
Gulf Coast 51 15) 4 3 42 86 
North Texas 115 315 14 0 69 210 
Panhandle 12 59 «1 0 9 40 
South Texas 128 247 «5 9 92 128 
Border 37 65 3 0 35 53 
West Central. 137 198 12 0 77 79 
West Texas 81 235 14 3 42 179 
Utah 9 5 60 0 4 1 
Wyoming 36 80 4 0 14 43 

Totals: Jan. 699 2425 121 47 ~= 6ii1 
Feb. 713 2816 101 28 503 1583 
Mar. 975 2945 115 42 585 1866 
April 966 3166 117 46 665 2006 
May 879 2727 92 35 600 1762 
June 1074 2978 110 42 704 1759 
1954 Total... 5306 17,057 655 240 10,756 


3668 


* Figure incomplete. 
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Field 


completions 


Oil Gas Dry We. Fi. 


1 
0 


1 780 


254 
228 
242 
186 
170 
250 
1330 





Temp. Abnd. 
abnd. locations 


Junked 
& abnd. 


Current 
active wells 
We. Field We. Field We. Field 
0 0 0 0 0 0 0 7 0 


0 0 0 0 0 0 0 2 0 
13 0 0 0 0 0 0 18 21 


6 0 0 0 0 2 0 12 19 
17 1 1 6 6 5 4 7 59 
0 0 0 0 0 0 0 7 0 
0 0 0 0 0 0 0 3 0 
0 0 0 0 0 0 0 0 0 
89 0 0 0 0 4 4 57 = 302 
42 1 1 4 5 2 2 56 235 
19 0 0 0 0 1 17 39 
23 1 1 4 5 1 2 39 =: 196 
7 0 0 0 0 0 2 


7 0 0 0 0 1 
0 0 0 0 0 1 
7 0 0 0 0 0 
0 0 0 0 0 0 


tS et ee et HS OD 
uo 
t 
| 


4 0 0 4 1 0 0 21 23 
0 1 0 0 0 0 0 6 0 
2 1 0 6 1 1 2 68 191 
2 1 0 3 1 1 2 42 95 
0 0 0 3 0 0 0 26 96 
121 0 0 0 1 0 16 68 690 
0 0 0 0 0 1 0 3 0 
201 0 0 5 9 8 46 482 890 
20 0 0 0 0 0 8 26 9 
30 0 0 | 1 0 0 44 114 
71 0 0 0 0 0 0 54 94 
1 0 0 0 0 0 0 25 17* 
29 0 0 2 2 l 9 87 119 


so) 0 0 0 0 0 5 43 63 


26 0 0 0 0 3 14 55 48 
15 0 0 2 6 4 10 148 339 
1 0 0 1 0 0 0 22 10 
14 0 0 10 36 11 10 56 113 
584 6 5 10 21 17 144 808 2359 
° §42 0 5 21 22 29 98 845 2362 
605 0 6 27 33 16 69 950 2659 
618 2 4 20 24 25 108 953 2665 
478 2 2 29 21 13 92 945 2580 
524 4 2 86 59 35 113 1008 2640 
4 143 180 135 624 


3351 14 2 








Courtesy Rinehart Oil Reports 


ALASKA 
* Phillips Petroleum Company and 
Kerr-McGee Oil Industries, Inc., have 
commenced drilling of the second of a 
series of test wells to evaluate the block 
of approximtaely 1,000,000 acres in 
the Katalla-Yakataga area of Alaska 
on which they hold the operating 
rights. This well, the Sullivan No. 1, 
was spudded on June 19 at a location 
7 miles northwest of Icy Cape and 5 
miles west and 2 miles north of the 
first exploratory well which was aban- 
First test well encountered no sig- 
nificant oil or gas shows. 


NEVADA 

* Sinclair Oil and Gas Company of 
Tulsa, Oklahoma, have filed leases cov- 
ering 64 sq miles near Winnemucca in 
Humboldt County, Nevada. These 
leases are the first taken out in the 
Northern Nevada County. 


OKLAHOMA 


* Phillips Petroleum Company has a 
new multi-zone discovery in Grady 
County, Oklahoma, 1% miles SE of 
Bradley. The successful wildcat, the 
No: 1 Steve, flowed 411 bbl of 49.5 
gravity oil per day through a small 
choke from 60 ft of perforations in 
the Oil Creek formation between 13,- 
735-804 ft. This is the first production 
in the area from this formation. The 
well has previously been tested suc- 
cessfully in the First Bromide from 
12,600-727 ft and in the Second Bro- 
mide from 12,753-815 ft. The Third 
Bromide (12,876-13,048 ft) and the 
McLish (13,048-853 ft) both yielded 
favorable cores but are yet to be 
tested. 
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A MEASURE 
OF QUALITY 


The name “Core Lab” is synomymous with 
“Experience.” Eighteen years’ work in all active 
areas, under all types of formation productive 
tendencies, contributes greatly to the broad 
acceptance of Core Lab data by operators, pur- 
chasers of reserves, and state regulatory boards. 
The factual and interpretive qualities of Core 
Lab’s Core Analysis Reports are measured by 
the experience of performing 25,000 individual 
core analyses and 700 different reservoir fluid 
analyses. Sooner or later you'll be faced with 
the question, “pay-out or play out”? Let Core 
Lab’s experience establish your answer now. 





DALLAS, HOUSTON, CORPUS CHRISTI, MIDLAND, ABILENE, SAN ANTONIO, TYLER, TULSA, FT. WORTH, WICHITA FALLS, OKLAHOMA CITY, ARDMORE 
PAMPA, ARKANSAS CITY, GREAT BEND, NEW ORLEANS, SHREVEPORT, HATTIESBURG, JACKSON, LAFAYETTE, DENVER, BAKERSFIELD, WORLAND 
STERLING, BILLINGS. CASPER, EL DORADO, LUBBOCK, FARMINGTON, LOVINGTON; CALGARY, EDMONTON, REGINA, CANADA; VENEZUELA, S. A 
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Exploration 


TEXAS 

* Cities Service has an Ellenburger 
discovery in Midland County that has 
flowed at a daily rate of over 3000 bbl 
of oil on drillstem test. The Parks No. 
1 flowed 257 bbl of 51 gravity oil in 
a 2%-hour drillstem test from 13,- 
010 to 13,070 ft, a penetration of 52 
ft into the Ellenburger. The test was 
through a 34-in. choke, the flowing 
tubing pressure was 600 Ib, and the 
gas-oil ratio was 1100 to 1. 

Oil was reported at the surface in 30 
minutes and the well flowed 74 bbl to 
the tanks during the first 30 minutes. 

The discovery is 5 miles north of 
the Dora Roberts Cc No. 4 facnseceitnidel 





which flowed at a daily rate of almost 
3200 bbl from perforations that pene- 
trated the Ellenburger a depth of 157 
ft, and midway between Midland and 
Odessa, Texas. 

An estimate of 350 ft of Ellenburger 
pay in the well is based on a water 
level established in Warren’s Wallen 
No. | well, 1% miles southwest of the 
Parks discovery. 

* Husky Oil Company, Cody, an- 
nounced that the Anderson Prichard 
Hanks No. 1 wildcat well in the Sea- 
graves area of southeast Yoakum 


County, Texas, recovered 1600 ft of 


clean 31.6 gravity oil and 200 ft of oil 
and gas cut mud in a 3- hour test. 


ROCKFORD 







































































































































































Heer CLUTCHES 








Power Take- Offs 


Are Distributed 


Coast to Coast 


Wherever industry uses heavy duty 
clutches or power take-offs there is a 
ROCKFORD distributor conveniently 
close at hand to supply ROCKFORD 
Heavy Duty CLUTCHES, POWER 
TAKE-OFFS and replacement PARTS 


for numerous types and sizes of each. 
€ 



































These ROCKFORD DISTRIBUTORS and DEAL- 
ERS carry a stock of clutches, power tcke-offs 
and replacement parts to insure ROCKFORD 
clutch users prompt delivery and service. 


+Continental Sales & Service Company, 
Los Angeles, Calif. 
Lightbourn — Pp t Company, 
allas, Texas 
Atlas Auto Parts & Grinding Co., 
Louisville, Kentucky 
Wepco Equipment Company, 
Cleveland, Ohio 
Genuine Motor Parts, 
Pittsburg, Pa. 
Auto Clutch & Parts Company, 
Chicago, Illinois 
Auto Gear & Parts Company, 
Philadelphia, Pa. 
General Machine Parts, 
New York, N. Y. 
Highway & Industrial Equipment Co., Ine, 
Raleigh, N. Carolina 





R. Angus (Alberta) Ltd., 
Edmonton, Alberta, Canada 
Maase Equipment Co., Ltd. 

Montreal, Canada 

B-W-H Service Parts, Ltd., 
Merritton, Ontario, Canada 
Credle Equip tc 

Utica, New York 
Engine Service & Supply Company 
essa, Texas 
Nationa! Supply Engine Corp. 
Portland, Ore. and Seattle, Wash. 


















ROCKFORD CLUTCH DIVISION waren: 


1303 Eighteenth Avenue, 
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Rockford, Illinois, U.S. A, 








The test was made in the Wolicamp 

formation from 9964 ft to 9990 ft. It 
showed gas to the surface in 38 mip- 
utes with a strong blow throughout, 
No water was encountered. The wel] 
is being drilled ahead in search of 
other producing horizons. 
* Standard Oil Company of Texas has 
announced the first oil discovery in the 
Gulf of Mexico off the shore of Texas 
since the passage of the Submerged 
Lands Act by Congress. After drilling 
this exploratory well to a total depth 
of 9980 ft, an Upper Frio sand section 
at 7760 ft was tested and during a 21- 
hour test produced clean oil at the 
rate of 214 bbl per day through a 9/64- 
in. choke with a surface flowing pres- 
sure of 1130 psi. The gravity of the 
crude is 39.5 deg, and the gas-oil ratio 
is 467. 

The wildcat test, known as State 
948 No. 53, is located in 38 ft of water 
approximately 23 miles south-south- 
east of Corpus Christi. The company 
controls under lease from the State 
of Texas some 18,000 acres imme- 
diately surrounding the discovery. This 
was the first test started in open waters 
off the coast of Texas after Congres- 
sional action on the Sumerged Lands 
Act and is likewise Standard Oil Com- 
pany of Texas’ first venture in the Gulf 
of Mexico. 

* Phillips Petroleum Company has 
completed a discovery well which 
flowed 408 bbl of oil per day through 
a small choke from the Canyon Sand 
on its 7200-acre block in Tom Green 
County, 20 miles south of San Angelo. 

The well, the No. 1 Griffith “A,” 
flowed from perforations at 4778-96 
ft and had a gas oil ratio of 735 to |. 





CALIFORNIA 


* Western Gulf Oil Company will 
drill a deep test near the corner of Cit- 
rus Avenue and Casa Loma Street, 
north of Yorba Linda. All previous 
wells drilled by the company in this 
area have been to the tar sand around 
500 feet. 

* Union Oil Company of California 
has entered upon an exploration pro- 
gram in an area adjacent to and south- 
east of Glacier National Park in Mon- 
tana, Reese H. Taylor, president, an- 
nounced. The company now has lease 
holds totaling 204,657 acres in the 
area. 

% The Texas Company has projected 
a new wildcat in the Foley Hills area 
southwest of Livermore in Northern 
California. The location on the north- 
west quarter of Sec. 34, 3s-le will be 
known as Foley No. 1 and is 5 miles 
southwest of a non-commercial gas 
well drilled by the same operator 2 
years ago. 


THE PETROLEUM ENGINEER, August, 1954 













will 
Cit- 
reet. 
iOus 
this 
yund 


yrnia 
pro- 
yuth- 
Mion- 
- an- 
lease 

the 


cted 
area 
hern 
orth- 
Il be 
niles 

gas 
or 2 


954 












Exploration 


WEST VIRGINIA 

*% The deepest oil well ever drilled in 
the Appalachian area will be started 
around June 30, when Falcon Sea- 
poard’s rig No. 15—a Unit-U-20— 
starts a 12,000 ft test on a location 16 
miles east of Parkersburg, West Vir- 
ginia. The venture is for the Hope Nat- 
ural Gas Company, and it is estimated 
it will take 6 to 8 months to complete. 
T. N. Law, president of Falcon Sea- 
board Drilling Company, has assigned 
C. P. Neccessary as tool pusher on the 
project, and the rig is being moved 
from Washita County, Oklahoma. 










WYOMING 

* Cities Service apparently has a shal- 
low discovery at its Tribal No. 3 test 
on its 4512-acre Southeast Maverick 
Spring block in Fremont County, 
Wyoming. On drillstem test opposite 
the Phosophoria limestone from 1378 
to 1411 ft, 105 ft of mud, 585 ft of 
oil, 360 ft of muddy oil and 240 ft 
of water were recovered. A fair to 
steady blow was reported throughout 
the test. Initial flowing pressure was 
300 Ib, final flowing pressure was 600 
lb and the shut-in pressure was 700 
lb. 

Operator is coring on this shallow 
test, which is to go to the Tensleep for- 
mation expected at about 1560 ft. The 
test is 45 miles north of Lander and 
140 miles northwest of Casper. 



















NEBRASKA 

* Nemaha Oil Company of Dallas is 
preparing to place its southeast Ne- 
braska discovery well on the pump 
after swabbing it at the rate of 480 bbl 
a day from the Wilcox sand. The well, 
Miles C-2, is located 4 miles south of 
Dawson, in Richardson County. It is 
producing 31 gravity oil from 14 ft of 
the Wilcox, topped at 3182 ft. It is the 
first well in Nebraska to find produc- 
tion in the Wilcox sand and has 3 pro- 
ducing levels above the Wilcox. They 
are the Hunton limestone at 2136 ft, 
the Viola limestone at 2837 ft, and the 
Simpson-Dolomite at 3105 ft. 



















ARIZONA 


* Shell Oil Company has spudded its 
second northern Arizona test in 
Apache County. The East Boundary 
Butte No. 2, being taken down by Den- 
man Drilling Company under contract 
Is located in about three miles west 
of the company’s East Boundary Butte 
No. 1 which was capped last March. 

The initial venture flowed gas at a 
rate of 2,000,000 cu ft on tests early in 
March. This subsided, and on the latest 
Teported test the well flowed only 110,- 
000 cu ft daily. 
























Standard of the Industry Since 1936 
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Save TIME and MONEY with 
Luber-finer’s FASTER 
SIMPLIFIED Pack Replacement 


Luber-finer Exclusive Features 


@ SINGLE BOLT CLOSURE —Ingeniously de- 
signed Clamping Ring utilizes Single 
Bolt Closure for quick, easy Pack Re- 
placement. 


@ POSITIVE SEALING GASKET—Long lasting 
“©” ring type gasket assures leak-proof 
lid closure at all operating pressures. 


@ NEW TYPE INTERNAL DESIGN AND CONSTRUC- 
TION— Provides multiple seal to eliminate 
the possibility of oil by-passing the 
Luber-finer pack. 

@ DUAL SAFETY VALVES—Prevents oil drain- 
back, assuring exact crank case oil level 
reading at all times, stops oil from circu- 
lating through unit if lines are reversed 
or if Luber-finer is otherwise improperly 
installed. 

@ ONE-PIECE EXTRUDED STEEL HOUSING— Plus 
rugged mounting brackets insures dura- 
bility and long, trouble-free operation. 

@ TIME-TESTED PATENTED FILTERING PROCESS 
Only in genuine LUBER-FINER PACKS 

~ —the exclusive patented filtering process 
proved by millions of satisfied users the 
world over. 


FOR COMPLETE INFORMATION WRITE DEPT. 6 
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AND NOW: 


EVEN BETTER 
THAN EVER! 





NEW REVOLUTIONARY MODELS 
500-€ and 750-C 


Fully Covered by issued and pending U.S.A. and Foreign Patents 





IT’S WHAT'S 
INSIDE THAT 
COUNTS 
The Efficiency of 
LUBER-FINER’S 
Patented Process Pack 
HAS NEVER 
BEEN EQUALLED! 











LUBER-FINER, INC., 2514 So. Grand Avenue, Los Angeles 7 





B-127 





RUNNING TOUR with MEN in the INDUSTRY 





>» A. T. Remington has been named dis- 
trict manager for Mendota Oil Company, 
La Gorce Oil Company, and Granville 
Exploration Company. Remington will 
manage the production, land, and geologi- 
cal departments for the three companies. 


> P. H. Garrison has been promoted to 
division geophysical supervisor for the 
central division of Stanolind Oil and Gas 
Company. He was formerly field seismo- 
graph supervisor in charge of the geo- 
physical office in Lubbock, Texas. 


> W. A. (Bill) McFadden, division geolo- 
gist at Amarillo, Texas, for Standard Oil 
Company of Texas, has resigned to be- 


come a consulting geologist and geophysi- 
cist at Dallas, Texas. 


> William W. Butler has been promoted 
to division geophysicist in the Tide Water 
Associated Oil Company’s central divi- 
—_ with headquarters at Tulsa, Okla- 
oma. 


> Barney Cliffton McCasland, Jr., geolo- 
gist for Cities Service Oil Company, was 
named “Mr. Million” at “M” day in Hous- 
ton, Texas. McCasland recently moved to 
Houston from Clinton, Mississippi. 


> Dr. Hamilton McKee Johnson has re- 
cently resigned from his position with the 
School of Geology at the University of 


“SS otra 


Oklahoma and is leaving for Caracas, 
Venezuela, where he will be associated 
with the Texas Petroleum Company in a 
geological capacity. 


» E. J. Kaplow, deputy supervisor for the 
State of California Department of Natura] 
Resouces, Division of Oil and Gas for 
Ventura County has been promoted to 
chief deputy of the division and will be 
attached to the San Francisco headquar- 
ters of the division. S. H. Rook has been 
named to replace Kaplow at the Santa 
Paula office. 


>» James F. Gibbs has opened an Office in 
Wichita Falls, Texas, as a consulting 
geologist and petroleum engineer. 





Los Angeles Nomads’ guests at the June meeting were: Standing, 
Lucien Gambu, Pemex, Mexico; Epi Zubieta, National Supply, 
Mexico; Lyne Moore, QPC, Qatar. Seated, Bob Ballard, Mene 
Grand Oil, Venezuela; T. P. Whittaker, National Supply, Colom- 
bia, R. W. Grebe, Baker Oil Tools, Venezuela. 














Mid-Continent (low gross—Nomad). 
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Nomads numbering 117 and their guests par- 
ticipated in the tournament and 145 were pres- 
ent in the evening for dinner and presentation 
of awards. Other tournament participants were: 
J. Steele, Buckeye Pipe Line (low gross—guest); 
Ed Hepner, Hughes Tool (low net—guest); W. 
H. Story, Jr., Johns-Manville (low net—Nomad, 
I, Frank Brown Trophy), and Thomas N. Shults, 


Inducted as regular members in the Los Angeles Nomads chap- 
ter are: Art Marshall, H. C. Smith Oil Tools, center left, and 
Lee Nave, Axelson Manufacturing Company, center right. At 
left is Ox Morgan, Falcon Products, Inc., sergeant-at-arms and 


at right is Joe Schlarb, Chicksan, vice president. 


New York Chapter of Nomads was host to a Spring 
golf party at Siwanoy Country Club, Bronxville, 
New York, June 22. Below are some of the par- 
ticipants: N. M. Hotz, Asiatic Petroleum (high gross 
—guest ); David C. Washburn, Cameron Iron Works 
(nearest to pin—Nomad); W. A. Clark, The Texas 
Company (nearest to pin—guest), and G. Rovira, 
Yacimientos Petroliferos Fiscales Bolivianos (few- 
est putts—guest). 
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.. fo put the shots where they count! 


McCULLOUGH M-3 BULLET GUN 


and GLASS JET PERFORATORS iM) & Cullough 


Simultaneous firing (holes in the 

casing exactly as in the gun itself), TOOL COMPANY 

exact measurements, multiple zone LOS ANGELES » HOUSTON * EDMONTON 

shooting, burrless bullets, and up to 50% 

deeper penetration. Write for your 
copy of “HOW TO GET MORE OIL.” SERVICE ANYWHERE — ANYTIME 


OVER 40 OIL FIELD SERVICE BRANCHES 








FOR BEST RESULTS LOG AND PERFORATE BY Me CULLOUGH 
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Running Tour 


> C. A. Daniels, Earl Griffin, and Frank 
Lovering have been appointed to the 
Phillips Petroleum Company’s new area 
manager positions, Daniels will be mana- 
ger of the Central area. This includes 
properties formerly in the Northern re- 
gion and consists of divisions headed by 
the following superintendents: F. W. 
Shelton, Wichita, Kansas; M. L. Atkinson, 
Ponca City, Oklahoma; G. J. Turner, Ok- 
lahoma City, and J. N. Perkins, Amarillo, 
Texas. 

Earl Griffin will manage the Southern 
area. This area includes divisions under 
C. M. Oden, Shreveport, Louisiana, and 
V. P. Ethridge, Houston, Texas. 

Frank Lovering was appointed mana- 
ger of the new Western area. Claude E. 
Peavy is superintendent of the Northwest 
division. D. A. Miller has been appointed 





BIT BY B 


superintendent of the Western division. 
M. R. Hayes will become superintendent 
of the Texmex division. 


>» H. T. Dodge has been appointed gen- 
eral manager of The Texas Company’s 
Foreign Operations Department. Dodge 
has been assistant to the vice president 
since 1947. C. W. Saville succeeds Dodge 
as assistant to the vice president. 
Dodge, a graduate of Rice Institute. 
was employed by The Texas Company of 
Mexico, Ltd., in 1920. Saville, a graduate 
of the New Mexico School of Mines, was 
employed in 1937 as a paleontologist by 
Colombian Petroleum Company, a 
Texaco affiliate in South America. He was 
stationed in Colombia until 1952, when 
he was named manager (exploration) of 
Texaco’s Foreign Producing Department. 








rove they ve better 


WILLIAMS Hole Maker Rock Bits are used throughout the world because 













WD) 


ANAAAAIAAN A 


SIZES: 378” 44%" 4¥2" 434" 5" 
Jet action of air or liquid keeps the bottom of the 
hole free of cuttings to speed up drilling action. 
WILLIAMS Hole Maker BITS combine economy with 
drilling speed. The Williams name has been associated 


with the drilling industry for generations. 


PATENTS No. 2,058,750, No. 2,124,521 and Patents Pending. 


OIL TOOL manuracturine co. 


TONKAWA, OKLAHOMA 


P. O. Box 712 


% Shale or hard rock types. 


: %& All friction surfaces are undercut and Stellite metal added. 


they are made better to drill faster. 


SIZES: 

334" 37%e" 444" 
AY" 434" 47%" 
554" 644" 634" 


% Full or jet hole water courses. 


3% Made of only the finest alloy steels, skillfully heat treated. 
All bearing surfaces are ground finished. 






Phones 143 and 138 


EXPORT OFFICE: 74 Trinity Place, New York 6 — Telephone: Whitehall 4-3954 
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> William E. Wallis, geological depart. 
ment manager for the Creole Petroleum 
Corporation in Venezuela, has been a 
pointed deputy manager of exploration 
for Standard Oil Company (New Jersey) 
Wallis has done exploration work jp 
Mexico, Egypt, Costa Rica, Cuba, Ecua. 
dor, and Peru. A graduate of the Colorado 
School of Mines, Wallis was named 
manager for Creole in 1948. 


> John D. Irwin, Jr., has been promoted 
from landman to district landman for 
Lion Oil Company with headquarters at 
Billings, Montana. A graduate of Mon- 
tana State University, Irwin joined the 
company in 1951. Fred A. Glassco, who 
has been landman for the Denver district. 
was promoted to district landman for the 
Casper, Wyoming district. Glassco joined 
the Lion organization in 1951, following 
his graduation from Oklahoma University, 

James C. Booth has been advanced 
from production foreman to production 
superintendent for the Colorado Produc- 
tion district at Fort Morgan. Booth at- 
tended Arkansas College at Batesville and 
the University of Arkansas. He was em- 
ployed by Lion in 1942 and transferred to 
North Dakota in 1952. Boyd C. Pruett, 
district landman, has recently been trans- 
ferred from the Casper district to Lion 
Oil’s Rocky Mountain regional office in 
Denver, Colorado. He replaces Wesley 
Chalfant who moved to Bismarck, North 
Dakota. 

Johnny Murphy, Jr., has joined the 
Lion Oil ranks as petroleum engineer in 
the district office in Fort Morgan. Robert 
S. Haigh is a new geologist in the Billings, 
Montana, district office. New junior 
geologists in the Casper district office are 
John H. Dayvault and Lester Livingston, 
Jr. Joe Frank Fritz has been emploved as 
landman trainee and Dale R. Saxvik has 
been recently hired as a scout in the Bis- 
marck district. Joe Kirk Boyd has been 
added as production clerk in the Denver 
regional office. 

Francis C. Adams, Jr., has been trans- 
ferred from regional scout in Lion Oil 
Company’s Rocky Mountain region office 
to landman in the Denver district office. 
Adams, a graduate of the University of 
Tulsa, joined the Lion organization in 
January 1953. Duane J. Magee has been 
moved to. Denver and advanced to the 
position of regional scout. Magee was 
employed by Lion in 1952, and before his 
transfer was district scout in Bismarck, 
North Dakota. 

John T. Johnson has joined Lion Oil 
Company as geologist in the Casper, Wyo- 
ming district office. A graduate of Svra- 
cuse University, Johnson was formerly a 
geologist with Cities Service Oil Com- 
pany in Tyler, Texas. 


> Malcolm James has been appointed 
assistant to the land department manager 
for Sun Oil Company’s Gulf Coast divi- 
sion. Robert (Bobby) Wilson has been 
promoted to district landman of the 
Beaumont district. 

James has been both chief scout of the 
Gulf Coast division and district landman 
of that division’s Beaumont district. He 
will continue to serve as chief scout in 
addition to assisting K. V. Schroeder, the 
division land manager. Wilson assumes 
the duties relinquished bv James as Beav- 
mont district landman. He is a graduate 
of Southern Methodist University. 


> John R. Lavens, Jr., owner-manager of 
Oilfield Research has announced two new 
locations for core analysis laboratories 
and offices. Locations are: 910 Jordan 
Street, Mt. Vernon, Illinois, and 398 
Broadway, Paintsville, Kentucky. 
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Running Tour 














































part. > E. W. Dissler is being transferred to 
leum Bartlesville, Oklahoma, as assistant chief 
1 ap. geologist for Cities Service Oil Company 
ation Z. E. Stucky, who has been assistant to 
sey), the chief geologist, is being transferred to 
k ‘in Calgary as manager of exploration for the 
cua. Canada-Cities Service Company. He re 
rado places Dissler. 
amed _ Dissler has been with Cities Service 
since 1940 and was marine geophysicist 
for the company at Houston, Texas, be 
10ted fore his appointment as exploration mana 
1 for ger for Canada-Cities Service. Stucky 
TS at joined Cities Service in 1928 and was di- 
Mon- vision geologist for the company until 
1 the last year, when he was named assistant to 
Who the chief geologist. 
strict, _L. A. Braly has been promoted to divi 
r the sion landman for the Fort Worth, Texas, 
bined division. He joined Cities Service in 1947 
wing - and has served in the Land-Lease depart- 
en API officers for the Eastern district are: (front row) R. L. Bird, Jr., Columbian Carbon; eS ort Worth, and 
ction Paul G. Benedum, chairman, Hiawatha Oil; Harry M. Brown, Chartiers Oil, secretary- _ Barron Housel succeeds Braly as divi 
oduc- treasurer, and James M. Bird, Bird Well Surveys. Rear row: Fred C. Newman, Old sion landman for the Mid-Continent divi- 
‘ pas’ National Bank; J. Robert Hornor, Delaware Gas; Lysle R. Kirk, The Ohio Fuel Gas Mark eee — 4 be Se 
: rk F. Payton has been advanced to dis- 
em Company, and Richard J. Murdy, New York State Natural Gas. trict landman at Oklahoma City. Payton 
ed to was first employed by Cities Service in 
eons, » Frank A. Morgan has been appointed —_ appointed assistant manager of the crude 1949 and has served as landman in Fort 
re director and technical adviser to the oil department in 1947. Ruether began his Worth, Midland, and Amarillo, Texas. 
won Ampol Exploration Company of Sydney, employment with Shell in 1920. He as- 
pee Australia. He recently resigned as vice sumed the managership of the crude oil > Jack F. Harang has joined Republic 
Jo ih president of Richfield Oil Corporation | department in 1931. Natural Gas Company’s exploratory staff 
ort where he was head of exploration. William H. Thomas has been appointed as division manager of land and geologi- 
th chief scout for the Shell Oil Company cal departments. Harang was formerly 
, the » Mancel E. Overman has been promoted succeeding E. L. McDowd who retired chief geologist and geophysicist for the 
ob " to the managership of Shell Oil Com- June 30 after 21 years of service. Estate of William Helis for six years. 
i ert pany’s crude oil department. He succeeds Prior to that he was a faculty membe: 
ing, Arthur P. Ruether, who has retired after >» J. W. Nobile has been appointed pro- of Tulane University, and formerly was 
mapead 34 years of service with the company. duction superintendent for San Joaquin associated with Gulf. Harang is a gradu- 
: Pg Overman, who attended the University division of General Petroleum Corpora- ate of Louisiana State University with a 
. ry | of Nebraska, joined Shell in 1926 and was tion’s production department at Taft. B.S. degree in geology. 
k has | a a _aaanSSSEDasaneasSS = = = a 
> Bis- 
t=...  - . . . 
2 4 e 
om | Moving 1| Why Dill : nt 
fe Hole? 3 Es 
fiice. | a ry ole! * & 
ty of | 
nin 0d wew resso . > 
been : | PROVEN GEOPHYSICS a £ 
0 the . @ a 
_ If you are moving or expect possibly to | The Amazing e eo 
tebe _ move any time soon, save the coupon | Attractometer -. 
_ below for your convenient change of it Si: Hii thltitalead iii ad 
7 Oil address. It will prevent your copy of The | method of geophysical exploration a a 
0- i i that ortens e route to pe- 
Mee Petroleum Engineer from being lost or | troloun reserves by rigid instru- @ = 
» misdirected. | mental recordings, indicating the . = 
rly a existence or not of hydro-carbon 
oe nee accumulations, the approximate se = 
| | depth and quantity underlying 
| | Soe ae «=6CO - 
. " ° a major oi - 
inked TO: The Petroleum Engineer | .> Surveys conducted on acreage @ a 
nag | basi ca ee and chance to 
divi- P. O. Box 1589 e Dallas | carn email override, oil payment, eo & 
ee ‘ leases or other interest, where 
rae CHANGE MY ADDRESS, beginning with | saturation is indicated in com- ot & 
the ___issue Full information on request. ae = 
of the Unparalleled opportunity for lease os & 
dman FROM owners of wildcat blocks with a 
t. He ee , | geology or geophysics. The Geo- oa 
yut in physical Survey Syndicate has o o 
connections with ample capital to 
r, the Cs a develop wildcat properties, where os e 
sumes | our survey report results favor- 
Beau- = | ably. a & 
duate TO a z 
P | GEOPHYSICAL e = 
get - | SURVEY SYNDICATE e = 
tories : : 4133 Sunnyslope s = 
ordan Sherman Oaks, Calif. Specimen of Tape 
398 a ASE hc AE ENR AEME REAM AE ELS: Phone STate 46903 pelo 
1954 THE PETROLEUM ENGINEER, August, 1954 To obtain more information on products advertised see page E-43 B-131 





Running Tour 


>» J. H. Galloway, assistant division super- 
intendent of Humble Oil and Refining 
Company’s West Texas division, has been 
made assistant manager of the production 
department. Lawrence H. Byrd replaces 
Galloway. Bob R. Morgan, roustabout 
gangpusher, Eucutta district, Louisiana 
division, was promoted to farm boss in the 
Grand Isle district. 

. L. Wilkinson, T & T driver, LD, 
Mallalieu district, was promoted to roust- 
about gangpusher at the Eucutta district, 
Louisiana division. C. F. Sealey, rousta- 
bout gangpusher for Humble’s London 
district, was promoted to farm boss at 
London, East Texas division. J. T. 
Howard, party chief, Louisiana division 
office, has been transferred to the South- 





west Texas division office as party chief. . 


J. C. McDuffie, Jr., senior petroleum en- 
gineer, Houston office, has moved to 
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The rugged construction and simple 
design of a JENSEN Pumping Unit 
afford trouble-free, economical oper- 
ation. The heavy welding on base, 
post and beam... anti-friction bear- 
ings ... precision shaved gears... oil 
bath lubrication — these are only a 
few of the outstanding features that 
make JENSEN the most dependable 
pumping unit you can buy. 


There are 22 different JENSEN 
Units, assuring the right unit for your 
well. See your Jensen Dealer now, or 
write us at Coffeyville, Kansas. 
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BROTHERS MFG. CO., inc. 
Coffeyville, Kansas, U. S. A. 
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Thompsons, Gulf Coast division, as dis- 
trict petroleum engineer. 

W. B. Swan, senior petroleum engineer 
for Humble’s East Texas division office, 
has been transferred to the Houston office 
as senior petroleum engineer. W. B. 
Schultz, senior petroleum engineer, Hous- 
ton office, has been transferred to the East 
Texas division office as senior petroleum 
engineer. H. S. Arendt, supervising petro- 
leum engineer, Houston office, has moved 
to the Gulf Coast division office. M. J. 
Pilcher, supervising petroleum engineer, 
Gulf Coast division office, was transferred 
to the Houston office. 


> John L. Ferguson, consulting geologist 
of Tulsa, Oklahoma, has joined Buffalo 
Oil Company as vice president and mana- 
ger of exploration. Ferguson has served 
as consultant on exploratory problems 
since resigning early this year as vice presi- 
dent in charge of land exploration for 
Deep Rock Oil Corporation. 


> Lewis R. Rogers, Superior Oil Com- 
pany, has been elected chairman of the 
Conservation Committee of California Oil 
Producers. F. T. Lloyd, Richfield Oil Cor- 
poration, was elected first vice chairman, 
Sol Alexander, Century Oil Company, 
second vice chairman, and J. W. Le Prince, 
General Petroleum, secretary. 


>» Harold A. Bohneberg of the Colorada 
School of Mines has been presented the 
annual award of the AAODC. Benjamin 
C. Craft of the Louisiana State University 
and J. W. Amyx of Texas A and M were 
also presented awards. Award is for work 
of professors in the petroleum engineering 
field in interesting students in the possi- 
bilities of careers in the field of oil well 
drilling. 


>» C. F. Stephenson, who has been assist- 
ant division superintendent of Magnolia 
Petroleum Company’s Oklahoma division, 
has been promoted to division production 
superintendent. He succeeds A. H. Proc- 
tor who has retired from active duty after 
forty years’ service. Arlie A. Diamond has 
been advanced from drilling tools fore- 
man in the West Texas division to assist- 
ant drilling tools superintendent of that 
division. Aibert M. Hammon has been 
promoted from driller to drilling tools 
foreman in Magnolia’s Oklahoma produc- 
ing division. 

Theophilus Griffith has been promoted 
from junior petroleum engineer to petro- 
leum engineer at Morgan City, Louisiana. 
Frank H. Baker has been advanced from 
petroleum engineer assistant to senior 
petroleum engineer assistant at Salem, 
Illinois. 

Julian C. Herring has been promoted 
from junior petroleum engineer to petro- 
leum engineer for Magnolia at Electra, 
Texas. Frank T. Gray has been advanced 
from petroleum engineer assistant to 
senior petroieum engineer assistant at 
Brownfield, Texas. Doyle Gene Marrs has 
been promoted from junior petroleum en- 
gineer to petroleum engineer at Drum- 
wright, Oklahoma. Walter A. Shulaw has 
been advanced from junior petroleum en- 
gineer to petroleum engineer at Falfurrias, 
Texas. Archie M. Speir has been pro- 
moted from junior petroleum engineer to 
petroleum engineer at Lake Charles, 
Louisiana. 

W. B. Jackson has been moved from 
Roswell, New Mexico, to Tyler, Texas, 
succeeding T. A. Swenson as landman 
there. Russell T. Shirley has been pro- 
moted from marine drilling tool foreman 
to assistant marine drilling supervisor in 
Magnolia’s Louisiana-Gulf division with 
headquarters at Morgan City, Louisiana. 


Joe W. Aycock has been transferred from 
Magnolia’s SACROC 2 district at Snyder 
to the Louisiana-Gulf district with head. 
quarters at Morgan City. 

Ralph D. Burks, formerly a petroleum 
engineer at Magnolia’s Vanderbilt district, 
has been transferred to the company’s 
Louisiana-Gulf district at Morgan City, 
Sidney E. Daviston, petroleum engineer, 
has been moved from Lake Charles, 
Louisiana, to Alice, Texas. Robert J, 
Swaim, petroleum engineer, has beep 
transferred from Alice to Lake Charles, 
Louisiana. 


» W. A. Castille, area civil engineer, 
California area of the Humble Oil and 
Refining Company’s production depart- 
ment has been transferred to the civil en- 
gineering division, Houston, Texas, as 
senior supervising civil engineer. Monroe 
R. Wolters moved to the California area 
as area civil engineer. 

W. J. Barrett, district superintendent, 
Government Wells district, was appointed 
superintendent of the mewly created 
Aransas district, Southwest Texas division, 
R. W. Roach, assistant district superin- 
tendent at Government Wells, replaces 
Barrett. E. L. Campbell has been named 
assistant district superintendent. H. R, 
Barkley, division material pusher of the 
Southwest Texas division, has been ap- 
pointed acting district chief clerk of the 
Aransas district. 

The following civil engineers were 
transferred recently: F. P. Graham, from 
Humble’s gas construction division to East 
Texas division office; L. I. Lipscomb, from 
East Texas division office to Southwest 
Texas division office; Donald D. Cherry, 
East Texas division office to North Texas 
divsion office, and C. O. Farrar from 
West Texas division office to Louisiana 
division office. 

A. D. Baker, Jr., head chainman, and 
D. E. Lawrence, chainman, West Texas 
division office, were transferred to the 
Louisiana division office. 

H. K. Manley, associate petroleum en- 
gineer, Southwest Texas division, was pro- 
moted to petroleum engineer. H. T. 
Wright, Stratton district, was promoted to 
senior petroleum engineer. J. B. Mattei, 
junior petroleum engineer, Kelsey dis- 
trict, is on extended military leave of ab- 
sence in the Army Artillery at Fort Sill, 
Oklahoma. 


>» Nacy W. McGee has been transferred 
to Regina, Saskatchewan and promoted to 
chief geophysicist in Canada for Sohio 
Petroleum Company. McGee joined the 
company as a geophysical supervisor in 
Regina in 1950. He was transferred to 
Houston, Texas, in 1953, and in June, 
1953 became a geophysicist in Billings, 
Montana, the position which he left to 
move to Regina. 


> Robert N. Clayton has been awarded 
a Stanolind Oil and Gas Company Fellow- 
ship for the 1954-55 academic year. Clay- 
ton is a graduate of Queen’s University, 
Kingston, Ontario, where he also received 
the M.Sc. degree in chemistry. On his 
graduation in 1951 he was awarded the 
Canadian Industries Limited fellowship 
in chemistry. 


Rocky Mt. Data Available 

Petroleum Information has at- 
nounced availability of the first con- 
trolled oil and gas production data for 
the Rocky Mountain region. Published 
monthly the report covers both oil and 
gas production presented by state, Op 
erator, field, and leases. 


THE PETROLEUM ENGINEER, August, 1954 










































con- 
a for 
ished 
| and 
» OP- 


1954 





























To the native savage, whose tribe had no concep- 
tion of a written language, the piece of wood on 
which the explorer scribbled a message became 
the wonderful “chip that talks.” 


The chips of metal that pour in silver drifts from 
the mighty machines in Sun Ship’s Wetherill plant 
tell their stories, too. Those shown on the 14-foot 
boring mill tell part of the story of a fast, thorough 
repair job on ship-propulsion machinery. That job 
required lifting a 54-ton section of crankshaft 
from the ship to a 10 ft. x 50 ft. engine lathe, where 








it was checked for trueness and the journals 
machined. The crankpins were machined in a 
huge crankshaft machine. The boring mill opera- 
tion shown was the facing of the webs of a new 
section which replaced one of the damaged sec- 
tions of the crankshaft. 


That’s the kind of story the versatile men and 
machines at Sun Ship have been writing for 
decades... in building special machinery of every | 
type for the varied industries that are building 


a greater America. 


SHIPBUILDING & DRY DOCK COMPANY 
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DIGEST of NEWS and COMMENT 


x k x 





Chemical Firms Merge 

General Aniline & Film Corporation 
and General Dyestuff Corporation 
were merged on July Ist, culminating 
an effort started sometime ago. Gen- 
eral Dyestuff Company will be a sales 
division of General Aniline. 


x * * 


New Products Coming Up 

Two new products on the buying 
boards now; iso-octyl alcohol a la Gulf 
Oil from its Port Arthur, Texas Oxo 
plant, to make, sez rumor, 9,000,000 
lb per year. Then comes American 
Cyanamid firing up its Louisiana plant, 
to make oxygen, H,SO,., ammonium 
sulfate, soon to give with acryloritirle, 
also HCN, hydrogen cyanide (prussic 
acid, deadly poison, also strong chem- 
ical intermediate), and acetylene, prob- 
ably the most potentially important 
hydrocarbon known to chemical man. 
Let’s Go! 


x k * 


Air Pollution 


A panel of independent experts is 
expected to arrive in Durban, South 
Africa, to investigate the situation at 
the Standard-Vacuum oil refinery. 
Under a recent agreement between the 
city council and the refinery, the com- 
pany under took, in conjunction with 
the council and the Government, to 
secure up to three world experts to 
investigate the operation of the re- 
finery and to recommend what steps, 
if any, should be taken to prevent 
alleged pollution of the air. The dis- 
pute followed a Durban city council 
resolution, which called on the re- 
finery to close its 7 million (Sterling) 
plant at Wentworth, in the suburbs 
of Durban, and not to resume opera- 
tions until it was certain that there 
would be no further pollution. 


x k * 


Dream Material 


Arizona Gas and Chemical will cor- 
ral and develop nitrogen and helium 
wells in northern Arizona. Nitrogen 
will be used to make ammonia, helium 
will go to the Federal Government. 
Well Macie No. 1 is said to be able 


to make 80,000,000 cu ft daily, of a gas’ 


mix containing 89 per cent nitrogen, 
7.9 per cent helium. This sounds like 
higher helium content than any we can 
remember being brought in in recent 
years, or ever, maybe. Bureau of Mines 


Refining . . Petrochemical . . Gas Processing 


Helium Division, please correct us. 

Also: another new synthetic rubber, 
one that builds up much less rubber- 
and fiber destroying heat; this time 
built of butadiene and benzalaceto- 
phenone, the latter in place of styrene. 
And just to muddy the water, another 
synthetic does not become brittle down 
to temperatures of minus 50 F, to aid 
in cold rooms, freeze lockers, arctic 
aviation, and other operations and any 
conditions where ultra-zero cold is the 
normal condition. 

Complicating the economic (politi- 
cal) rubber picture is the fact that 36 
companies are bidding to buy one or 
more units of the synthetic rubber sys- 
tem, owned mostly now by the Gov- 
ernment. Federal-wise, decision has not 
been reached, at the time this is writ- 
ten, where to sell all butadiene plants 
first, all geographic plants first, as 
Houston, Baton Rouge or where? or 
just how to go about the ‘involving 
entanglement’ disentanglement. The 
Mills of the Gods grind slowly but ex- 
ceedingly fine. 


x *k * 


Ammonia in Northwest 


Plans for the first major chemical 
and fertilizer plant in the Northwest 
were revealed when Columbia River 
Chemicals, Inc., Pasco, Washington 
awarded Fluor Corporation a $12,000,- 
000 contract to build a plant to make 
anhydrous ammonia (160 tons per 
day), urea (110 tons) and ammonium 
sulfate (140 tons). Most of this produc- 
tion is scheduled to go to agriculture. 
Construction is to begin this fall and 
will be completed late in 1955. Hydro- 
gen for the ammonia will be generated 
from Bunker C fuel oil at first and 
later from natural gas. 


xk * 


Waste Into Profit 


Refinery waste gases at Sun Oil re- 
fineries in Philadelphia have been re- 
ducing that company’s fuel bills by 
$100,000 a year, according to Houdry 
Process Corporation and Sun Oil Com- 
pany officials. With the installation of 
combustion catalysts, carbon monox- 
ide waste gases are converted to carbon 
dioxide with the consequent release of 
heat. Along with the sensible heat from 
flue gases, it is claimed that similar 
installations at other refineries could 
recover wasted heat equivalent to 10,- 
000,000 bbl of fuel oil per year in the 
petroleum industry alone. 
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Plan Colombia Refinery 


International Petroleum Company is 
completing plans for a 25,000 bbl per 
day refinery near Cartagena on the 
Caribbean coast of Colombia. The new 
plant will be located at the terminus of 
a 335-mile pipe line of Andean Na- 
tional Corporation, which runs from 
El Centro to the coast. 


kk *& 


Paints From ‘‘C-Oil’’? 


Butadiene continues its march to- 
ward “intermediate supremacy” by 
fathering a new chemical through the 
offices of Standard Oil Development 
Company, research and development 
subsidiary of Standard Oil Company 
(N. J.). After a sabbatical year of re- 
search SODev. Company has made a 
new type-product that fits especially 
well into varnishes, masonry and metal 
paints, metal primers. It has unusual 
dielectric properties; it makes solids 
that may be machined like metals or 
other homogeneous, tough and hard 
solids. Such coatings are so resistant 
to scratching that, after five years’ ex- 
posure to chemicals and solvents they 
still are very hard to scratch. Also these 
coatings resist attack by acids, alkalies, 
water, etc. All these products are still 
in the experimental stages and with 
the Glidden Company’s collaboration, 
the picture for paints, varnishes, and 
coatings is expected to change impor- 
tantly in the next few years. 

Semi-commercial amounts of C-oil 
are produced at Baton Rouge. 


xk k & 


Gibbs in Hall of Fame 


The history of Joshua Willard Gibbs, 
all-time famous professor of mathe- 
matical physics at Yale University, is 
to be commemorated in the Hall of 
Fame of New York University by a 
bust, to be financed by contributions 
from individuals and companies who 
know of and are aided by his famous 
discoveries in chemistry and physics. 
M. W. Kellogg Company has just con- 
tributed the first company check, for 
$500, to further this project, the check 
going to Prof. E. J. Durham of New 
York University, who is directing the 
activity, it is understood. The check 
was presented, on behalf of the Kel- 
logg Company, by Dr. W. E. Hanford, 
director of research for the Kelloge 
organization. . 

Some $5000 remain to be collected 
before the bust can be presented. 
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across the nation...in the foundries and factories, the public utilities, the re- 
fineries and natural gasoline plants, in the schools, hospitals and other public 
buildings that depend on steam for low-cost heat and power. Wickes supplies 


steam generating equipment to thousands of industries and institutions. 


WICKES will design and build water tube steam generators for any practical 
size and pressure. Wickes also offers a wide choice of auxiliary equipment so 


that it’s possible for you to get not only the best steam 







generator but also the best correlated equipment. 


Contact your nearest Wickes sales 





representative or write us today. 


RECOGNIZED QUALITY SINCE 1854 * SALES‘ OFFICES: Albuquerque, N. M. * Boston * Buffalo * Charlotte, N. C. * Chicago * Cleveland ® Dallas © 
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* Salt Lake City * San Francisco * Springfield, Ill. © Tampa, Fla. * Tulsa * Washington, D. C. 
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Butadiene Grows Up 
Butadiene was the “wonder hydro- 
carbon” of 1942; now it comes into its 
own as intermediate for all sorts of 
basic material for resins, plastics, coat- 
ing materials, and what-have-you. Car- 
bide and Carbon has been operating 
3 plants for the Government, making 
rubber-bound butadiene. Now it will 
build a $2,300,000 fourth unit at Sea- 
drift, Texas; site of new, nearly-ready 
polyethylene plant. Butadiene plant 
may cost a deal more than that CoN 
(Certificate of Necessity) figure. 
DuPont is said to be looking at its 
“hole card” on the same problem. 


x k * 


Line Carries Hydrogen 
Catalytic reforming, as in a plat- 
forming unit, always produces an ex- 
cess of molecular hydrogen, burned 
often, by pure necessity, beneath the 
stills, boilers, and other process units 
of a refinery. Now comes Shell Oil and 
deposes that an honest-to-goodness 
pipe line is being built from its Mar- 
tinez, California platformer to carry 
hydrogen gas to its Pittsburg, Cali- 
fornia ammonia plant. This far-reach- 
ing step marks the initiation, so far 
as we know, of hydrogen gas trans- 
ported in huge quantities for petro- 
chemical or any other purposes. 


= *& ® 


You’re Safer at Work 

In your car, in your home, or on 
the street, you are not as safe as at 
your work in a chemical factory, says 
the MCA. Some 174 chemical plants 
operated in 1953 without a single lost- 
time accident. A new low accident fre- 
quency rate was achieved last year: 
3.69 per million man-hours worked. 
This compares to a 7.6 average in 1946. 
MCA Certificates of Achievement are 
to be given out at the coming annual 
meeting to Rohm and Haas Company, 
Philadelphia, winner among manufac- 
turers with over 2,000,000 hours with- 
out an accident, showing the greatest 
improvement over a 5-year period, and 
to Sunkist Growers, Inc., representing 
manufacturers with less than 2,000,- 
000 hours over a similar period. 


xk & 


Scientist Receives Credit 
After a half-century of intensive 
work, much of it unheralded outside his 
own “little” baliwick, R. K. Stratford 
. comes, not into “his own” but into the 
credit, the laurels, that should and 
must, eventually, come to those who 
follow the chimera of science to the, 
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logical end and culmination of all 
things in their lives. And the fortun- 
ate thing is, Stratford’s normal life is 
a long way from being ended. 

Reginald K. Stratford has been a 
leader in petroleum sciences and tech- 
nology since the mind of man runneth 
not to the contrary. Recently he be- 
came special adviser to Imperial Oil 
Ltd., of Canada, after being for three 
decades its research director and Tech- 
nical Pilot Extraordinary. More re- 
cently the Canadian Society of Chem- 
ical Industry, as tardy and as inevitable 
as our own American Chemical Soci- 
ety, granted to him the fourth annual 
SCI Medal, “a gleaming piece of pal- 
ladium.” Before that, the history of 
Suspensoid cracking (Catalytic), the ap- 
plication of phenol to sclvent extrac- 
tion of lubricating and other oils, re- 
fining advances galore, to keep his 
company in the forefront of progress. 
And SO — to share honors with E. R. 
Rowzee of Canada’s rubber industry 
Stratford stands with Rowzee Chem- 
ical Institute of Canada’s recent meet- 
ing at Sarnia, to show the Siamese- 
Twins of Canadian chemical industry. 
Stratford was largely instrumental in 
providing the olefins by which Polymer 
Corporation of Canada added to the 
supply of rubber (synthetic in this 
case) during the hyper-critical war 
years of 1942-45; Rowzee and his in- 
dustry used those olefins to produce 
the all-important rubber so vital to the 
victory that our opponents thought 
could not be accomplished. 

So goes industry, and industry’s 
leading minds, for all time and all 
needs! 


x *k * 


Metals or Plastics? 


Five million pounds of plastics may 
replace metals in the fabrication of 
tools for industry, says A. S. Aries & 
Associates. Automotive industry is just 
catching up with the aircraft industry, 
the latter using plastics for many years. 


xk 
Taxes Kill Golden Goose 


Among other reasons, Tide Water 
Associated is abandoning its 66 year 
old, 87,500 bbl per day refinery at 
Bayonne, New Jersey because its tax 
bill is running at $1,800,000 a year. 
Tide Water has announced plans for a 
new 100,000 bbl refinery for the east 
coast, but Bayonne is out of the run- 
ning; Officials estimate the tax bill on 
a new plant at $3,000,000, compared 
to the $5,600,000 taxes for competitive 
refineries in neighboring states. Site for 
the new plant has not been revealed. 





Giants Consolidated, Ine, 

Merger of Olin Industries, Inc., and 
Mathieson Chemical Corporation has 
been authorized by stockholders a 
special meetings of each group on June 
29, to form the Olin Mathieson Chem. 
ical Corporation. Such a merger, if 
carried through makes this one of the 
nation’s most diversified organizations, 
with assets of a half-billion dollars, ang 
annual sales of more than that figure. 
Official date of the merger will be 
announced shortly, say John M. Olin 
and Thomas S. Nichols, presidents of 
Olin and Mathieson, respectively. New 
company will have 36,000 employees, 
43 plants in U. S., 16 in foreign coun- 
tries. The 2 companies represent activi. 
ties across the board, from fabricated 
metals to firearms. 


xk k * 


Greece Offered Refinery 

Socony-Vacuum Oil Company has 
made an offer to the Greek Govern- 
ment to build a $20,000,000 refinery in 
Greece. 


kk * 
Shell Gets Alcohol Firm 


Lac Chemicals, Inc., of Culver City, 
California has been acquired, “lock, 
stock, ‘n’ bar’ by Shell Chemical, 
McCurdy of Shell and Simpson Jr. of 
Lac have announced. Shell wants to be 
in a position to supply its West Coast 
customers with plently of the prod- 
ucts Lac has been delivering, denatured 
and other alcohol products, and will 
continue the service Lac has been‘giv- 
ing, says McCurdy. Shell now has de- 
naturing plants and such facilities in 
Chicago, Illinois, Sewaren, New-Jersey, 
and Houston, Texas and thus com- 
pletes the “encircling the globe’ activ- 
ities of this far-flung chemical “em- 
pire.” 


x *k* * 


Alcohol From Still Gases? 


Gulf Oil Corporation is now making 
iso-octyl alcohol from refinery gases 
via the Oxo process, developed by 
Germany before and during World 
War II. Nine million pounds of this 
product is now available, in tank car 
lots to manufacturers of synthetic 
lubricants, lasticizers, surface-active 
agents, and chemicals for use in agri- 
culture. “Petroleum hydrocarbons, car- 
bon monoxide, hydrogen, and a metal 
catalyst are used to produce octyl al- 
dehydes,” so say the releases of the 


_company; this aldehyde presumably is 


reduced to the alcohol; at least organic 
chemistry permits this last step. 
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FIG. 1. A close-up view of the “Oxycat” burning 


catalyst unit. 


FIG. 2. Assembly illustrating the arrangement of the “Oxycat” in service. 


DISPOSAL OF REFINERY WASTE GASES 


One company saves $100,000 annually by burn- 


ing CO catalytically in cat cracker waste gases 


D. B. ARDERN,* and R. C. LASSIAT** 


In catalytic cracking operations large 
quantities of air are required to burn 
the coke formed on the catalyst during 
the cracking reaction. A substantial 
portion of the burned carbon appears 
in the flue gases as carbon monoxide. 
Inasmuch as the heat of combustion 
of carbon monoxide to carbon dioxide 
is roughly two-thirds of the heat of 
combustion of carbon to carbon di- 
oxide, there is potentially considerable 
heat available from the burning of the 
carbon monoxide. Therefore, although 
the carbon-monoxide concentrations in 
cracking-unit flue gases are not partic- 
ularly high, the heat losses represented 
by unburned carbon monoxide are 
substantial because of the latter’s high 
heat of combustion and the large quan- 
tities of flue gases involved. 

These flue gases are generally avail- 
able at temperatures of 900 F or higher. 
At these temperatures recovery of the 
sensible heat is hardly worthwhile; 
however, when the carbon monoxide 
and occasional traces of hydrocarbon 


*Houdry Process Corporation 
**Sun Oil Company 


present are burned, a temperature is 
then obtained at which heat recovery 
is economically practical. Potentially 
large quantities of recoverable heat are 
thus available from these gases, and 
substantial fuel savings can be realized 
by the recovery of such heat. Rough 
calculations indicate that, industry- 
wide, the combustion heat from un- 
burned carbon monoxide, plus the re- 
coverable sensible heat from flue gases, 
amounts to the equivalent of at least 
10,000,000 bbl of fuel oil per year. 


Heat Recovery 

Recovery of heat from flue gas was 
first practiced in the early fixed-bed 
catalytic cracking units. Sun Oil Com- 
pany pioneered the use of gas-turbine- 
driven compressors on its Houdry fixed- 
bed units at its Marcus Hook and To- 
ledo refineries. The combustion of the 
coke was accomplished at a pressure of 
approximately 50 psig. Most of the 
heat of combustion was absorbed by 
molten salt, at the temperature level re- 
quired for subsequent cracking opera- 
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tion. The residual flue gases were avail- 
able at a pressure of approximately 40 
psig and at temperatures from 850 F to 
900 F. By expansion through a gas tur- 
bine, enough energy was made avail- 
able to drive the air compressor and, 
under certain conditions, to generate 
excess power absorbed in an electric 
motor-generator system. These units 
are still in operation. 


Attempts were also made, in early 
operations during the late 1930’s and 
early 1940’s, to oxidize catalytically 
the carbon monoxide, as well as traces 
of hydrocarbon vapors contained in the 
flue gases. The potential heat recovery 
was substantial, and it was thought that 
oil vapors might foul the turbine blades. 
Leakage of gases which contained car- 
bon monoxide was also expected to be 
a safety hazard. 


Reactors called “combustion cases,” 
which were quite similar in design to 
the regular cracking reactors, were in- 
stalled on the flue-gas streams. They 
provided temperature control by cir- 
culation of molten salt in finned tube 
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FIG. 3. Cutaway of a combustion case modified to the 


installation of “Oxycat.” 


elements, and were charged with an 
especially developed catalyst that con- 
tained metallic oxides, as oxidation pro- 
moters, on a pelleted clay base. 

The initial operation of these reac- 
tors was successful but the catalyst life 
proved to be short — primarily be- 
cause of the presence of sulfur com- 
pounds. Proper operating precautions 
minimized the carbon-monoxide haz- 
ard and the turbine fouling; and, after 
several years of operation, the use of 
these “combustion cases” was dis- 
continued. 


Oxycat 

A new combustion catalyst, called 
“Oxycat,” developed by Oxy-Catalyst, 
Inc., Wayne, Pennsylvania, has proved 
efficient and durable in making appli- 
cations. This catalyst is particularly 
effective in igniting low concentrations 
of carbon monoxide and hydrocarbon 
vapors. In its initial application it was 
installed in the exhausts of automotive 
equipment operated inside buildings 
for the purpose of eliminating the haz- 
ard of venting of carbon monoxide and 
other noxious substances. 

Upon development of the Oxycat it 
appeared worthwhile to the Sun Oil 
Company to modify the existing com- 
bustion cases so as to accommodate the 
Oxycat installation and thus once more 
recover heat from the flue gases. This 
was accomplished, with a considerable 
saving in cost over a new installation, 
by use of the existing equipment. 

Description of Oxycat. The effective- 
ness of a combustion catalyst depends 
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upon its ability to accelerate the rate 
of combustion at low temperatures. A 
gas stream of high combustible content 
and large heat release is, then, no longer 
necessary in order to obtain the high 
temperatures that are ordinarily re- 
quired to make combustion self-sustain- 
ing. A gas of much lower combustible 
content can thus be burned by use of 
the oxidizing catalyst. Oxycat installa- 
tions have been applied to waste-gas 
streams in the petroleum and other in- 
dustries in order to release heat for re- 
covery, as steam, and to eliminate the 
venting of objectionable materials to 
the atmosphere. 

The Oxycat consists essentially of an 
alloy of platinum and alumina that is 
coated in an 0.003-in. layer on porce- 
lain rods. The rods are assembled in 
bricklike elements which are 5% in. 
long, 3% in. high, and 3 in. wide. These 
elements (Fig. 1) are made up of two 
Y2-in.-thick porcelain end plates con- 
nected by a central porcelain support 
bar, and the catalyst-coated rods are 
mounted between the end plates. The 
catalyst rods are made with a teardrop- 
shaped cross-section. The gas flow is 
directed against the rounded end and 
toward the pointed end of the teardrop 
for low-pressure drop and efficient 
catalyst contact. 

Oxycat elements are stacked in lay- 
ers, with the element end plates rest- 
ing on H-shaped porcelain spacer bars 
(Fig. 2). The whole catalyst bed,’ in 
turn, can be supported on a perforated 
tube sheet, subway grating, or firebrick 
checker work, if operating temperatures 
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FIG. 4. Design of “Oxycat” boiler for catalytic cracking units, 


make the use of metal construction in- 
advisable. High temperature alloy metal 
or firebrick construction is generally 
recommended. 

Pressure losses through the Oxycat 
elements are very low, and pressure 
drops of only 0.3 in. to 0.4 in. of water 
are obtained when the elements are op- 
erated at design space rate with 4 or 5 
layers of catalyst elements. Actually, 
it is sometimes necessary to build some 
pressure drop into the distribution sys- 
tem in order to facilitate distribution. 

Temperatures required to initiate 
combustion are generally in the range 
of 400 F to 700 F, depending upon the 
substance which is being burned, the 
space velocities, and the concentrations 
of oxygen and combustible material. 
The upper safe temperature limit for 
the catalyst is believed to be approxi- 
mately 1800 F, although operations 
have been restricted generally to a 
maximum of 1600 F as a safety factor 
to insure maximum catalyst life. Should 
the combustible content of the waste 
gas be such as to result in greater tem- 
peratures, excess air or other diluent 
material may be added to control the 
effluent temperature. Combustion by 
steps, with intermediate cooling be- 
tween steps, also can be used; and the 
amount of excess air required is there- 
by reduced. 

Layout of Present Sun Oil Company 
Oxycat Installations. Both of the Sun 
Oil Company cracking units involved 
are 12-case Houdry fixed-bed cracking 
units. In these units the cases operate 
on a time cycle in which they are al- 
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FIG. 5. Another “Oxycat” boiler design, for present-day moving- 


bed cracking units. 


ternated between periods of reaction, 
purging, and burning of coke. The peri- 
ods are staggered so that the cases are 
on different phases of the cycle at a 
given time. In this way the operation is 
made semi-continuous. 

The composition of the flue gas from 
any single reactor varies widely during 
the burning period. The composition 
in a typical 12-min burning period may 
vary, for example, from 0.9 per cent 
oxygen and 4.3 per cent carbon mon- 
oxide at the start of the burning period 
to 12.4 per cent oxygen and 1.8 per 
cent carbon monoxide at the end of 


the period. As a result, there is suffi- 


cient oxygen for the combustion of 
the carbon monoxide during only part 
of the burning period. By staggering the 
periods of reactors that are simultane- 
ously in the burning portion of the 
cycle and by passing the combined flue 
gases from these reactors to the Oxycat 
burner, adequate oxygen is supplied at 
all times. ; 

In the present setup (Fig. 3) the flue 
gases enter at the top of the case; then 
pass around a baffle, and down through 
the catalyst bed which is supported on 
an 18-8 chrome-steel-alloy tube sheet. 
The Marcus Hook and Toledo units 
each contain about 2800 Oxycat ele- 
ments. The hot gases then pass down 
through the finned tubes, which circu- 
late salt mixture, and out of the cases 
through exit lines in the side of the 
vessel. 

Operating Data from Oxycat Instal- 
lations. Operating data are shown in 
Table 1. These indicate that the carbon- 
monoxide conversion is 85 to 90 per 
cent complete. Conversion is appar- 
ently somewhat higher on the Marcus 
Hook unit because of lower space ve- 
locity through the bed. Throughput on 
this unit is limited jointly by the com- 
pressor performance and pressure 
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losses in the piping to the Oxycat cases. 
Although the conversion is somewhat 
lower on the Toledo unit, the overall re- 
covery is much greater. 

Gases are admitted to the Oxycat 
cases at a temperature from 750 F to 
820 F, and their temperature increases 
300 F to 400 F when these gases pass 
through the Oxycat bed. Removal of 
heat by the tubes which contain salt 
mixture then cools the gas approxi- 
mately 300 F. 

A calculated steam production of 
about 21,000 Ib per hour is shown for 
both units. A total heat recovery of 
27,000,000 Btu per hour is calculated 
for these units, which figure includes 
heat recovered by the gas turbine as a 
result of the increased flue-gas tempera- 
tures. In terms of fluel-oil savings per 
year, this amounts to approximately 
40,000 bbl of fuel oil per year. 

Economics of Oxycat Installations. 
Economics of the Sun Oil Company 
catalytic heat-recovery units are quite 
clearcut. On the basis of fuel oil at 
$2 per barrel, the initial cost of the 
catalyst has been paid off in less than a 
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FIG. 6. Typical design of a flue-gas boiler arranged to be fired 
by auxiliary fuel. 


year. Inasmuch as there has been no de- 
tectable loss of activity in approxi- 
mately two years of operation, replace- 
ments can be expected to be very infre- 
quent. Cost of replacement, if and 
when required, will be only a fraction 
of the initial cost, because the active 
material can be recovered and re-used. 
The cost of replacement thus is paid off 
in approximately three months. 

Future Oxycat Installations. Sun Oil 
Company is presently engaged in the 
construction of two large Houdriflow 
catalytic cracking units, each replacing 
a fixed-bed unit at Marcus Hook and 
Toledo, respectively. These units will 
each have a charge rate, fresh feed 
plus recycle, of 27,000 bbl per day. 
Provisions for heat recovery from the 
flue gas are incorporated in the design 
of these units. 

Fig. 4 shows the general arrangement 
of the waste-heat-recovery units. The 
flue gas will enter a combustion cham- 
ber built in the lower part of a two- 
drum boiler. A refractory checker work 
will support the Oxycat element. After 
passage through the catalyst the hot 








TABLE 1. Typical operating data. 





Marcus Hook Toledo 

aN 655 205s Lia Woda per 6 Rico SORES ee oe RR A 20,000 40,000 
Inlet Orsat analysis (per cent): 

I ico ners:b:a <a Sswroacaabay-aelinis i otbaca ea aan ae eae teed 7.5 7.2 

INES cic os cook cenit cic AG ives evil RomIR hee nie Py coe eT nC eaten te te: 2.4 2.9 

NN rN ion Sh Sewn ae ead s Oda ce ve hios Soa S at ewe CORI Coa ie 8.3 9.6 
Outlet Orsat analysis (per cent): 

NI ae oric cro ca c's « tic diaeducee aac aeke eu ee oauies eiiaace ae aae tals 9.8 9.6 

I hea e-s 505 cs naa bio. oN aRS Soha ehGs WOR Eee aaa eee a 0.2 0.5 

re SASS. os oa. ca eae wnisn'sbn ae Pe ree SE a cree rh ry 2 WE. re re 4 
Temperature, deg F: 

en vies cia ah dred Sa rcisik Was bed daa ca ae Ae DEAE en eae ae meee 760 20 

IN hiner oaivn6-s ca smcincndens ohn uaaNanw seh oak antes deseseelbees ies 1,100 1,160 

NN ii case a disc Zain aig:g saiie de EGR MEE aa enw 805 880 
Space velocity, SCFM per catalyst element... ...........cccccccescccccccscccsceceseces v3 14.2 
Available carbon monoxide, pounds per hour................cscccceccecececescscceucces 2,200 5,130 
Converted carbon monoxide, pounds per hour... ..........0c..cccccccececceecetececeees 2,000 4,260 
Conversion of carbon monoxide, per cent.......... Raraledgrice'aiais sina nieuie e Riaa ieee /e eee 90s 92 83 
Heat released by combustion, Btu per hour... .............cccccccccccccccccccccccccces 8,500,000 18,560,000 
Heat absorbed by salt mixture, Btu per hour. . ... 2.2... ccc sc ccccccccceqccescccceccs 7,400,000 15,200,000 
Heat absorbed by flue gas (net), Btu per hour. .............cccssccccccccccevccvcscccces 1,100,000 3,300,000 
eee eee i ree ee ee ee 7,000 14,000 
J ne eb dh ceceemog tbe ios t sonnel CO eT ee ee 70 240 
Fuel-oil savings per year (including heat to power), barrels... ...........000eeccceceeeees 12,000 26,000 

* SCFM = standard cubic feet per minute. 


+ Increased power resulting from increased temperature of gases which go to turbine, including effect of turbine efficiency. 
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gases will transfer most of their heat to 
the boiler, and finally will be exhausted 
through an economizer. Auxiliary 
burners located in the firebox of the 
boiler will provide full standby capa- 
city for startup of the cracking unit 
when steam demand is particularly 
heavy, as well as additional capacity if 
needed. This feature will make the 
cracking units substantially independ- 
ent of outside steam sources. The 
Oxycat elements will be shielded from 
direct radiation of the auxiliary firing 
by a combination of tubes and refrac- 
tory checker work. 

Each unit will handle approximately 
200,000 Ib per hour of flue gas, with a 
heat recovery of the order of 50,000,- 
000 Btu per hour. 

In addition to these new projects 
plans are also under way for the equip- 
ment of an existing moving-bed unit 
and another existing fixed-bed unit at 
Marcus Hook, with catalytic oxidation 
facilities for heat recovery. 

In the installation for the moving- 
bed unit (Fig. 5) flue gas will be passed 
through Oxycat elements and then 
cooled by forced circulation of water 
in finned tubes. The stream produced 
will be separated in the steam drum of 
the cracking unit. 

In the fixed-bed unit the heat of 
combustion of carbon monoxide will be 
used for the purpose of producing 
power by providing higher tempera- 
ture of the flue gas which passes 
through the gas turbine. 


Air-Pollution Control 

Effectiveness of Oxycat elements in 
the correction of an air-pollution prob- 
lem is being demonstrated at the re- 
finery of the Standard Oil Company of 
Texas, in El Paso, Texas. Traces of 
high-boiling vapors in a moving-bed 
cracking-unit flue-gas stream, which 
are not completely stripped under the 
particular operating conditions used, 
are burned, together with carbon mon- 
oxide, so as to produce a completely 
clear stack effluent. The flue gas from 
the top zone of the kiln, which con- 
tains the bulk of the carbon monoxide 
and other combustible material, is 
mixed with air and flue gas from the 
bottom zone of the kiln for the oxygen 
supply, and the mixture is passed 
through a burner that contains the 
Oxycat elements. Because of the high 
carbon-monoxide content of the top- 
zone gas excess air and bottom-zone 
gas are added as diluents for tempera- 
ture control. The mixed gases enter the 
burner at approximately 700 F, and 
pass out of the burner at 1400 F to 
1600 F. The effluent gases, under these 
conditions, are completely clear in ap- 
pearance, and the carbon-monoxide 
content is reduced to a trace. 

In another development in which a 
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substantial increase in steam supply is 
needed, a different approach to re- 
covery of heat from flue gases will be 
used by Sun Oil Company. In this in- 
stance there exists a steam demand 
that greatly exceeds the amount of heat 
available from the flue gases. Because, 
in any event, burning of considerable 
additional fuel would be required, 
plans have been made for the use of 
the additional fuel to provide a temper- 
ature sufficient for thermal combustion 
of the carbon monoxide in the flue 
gases. Steam will then be produced 
from the heat released by the flue gases 
and auxiliary fuel. 

Fig. 6 shows the general arrange- 
ment of a boiler that was under erec- 
tion at Toledo while this paper was 
being written, and at that writing the 
boiler was scheduled to begin operation 
about April 1, 1954. 

Flue gas from an existing Houdri- 
flow catalytic cracking unit is to be 
injected through multiple ports in the 
lower part of the boiler. The ports are 
vertically staggered so as to provide 
a swirling motion of the rising gases. 

Auxiliary firing is supplied above the 
level of the flue gas inlet, thus providing 
a temperature well above the ignition 
temperature of carbon monoxide. 

After they have passed through the 
boiler superheater, convection section, 
and economizer, the products of com- 


bustion are mixed with residual flue gay, 
and are exhausted through a draft fan. 

The unit will receive approximately 
150,000 Ib per hour of flue gas, which 
contains approximately 4 per cent car- 
bon monoxide, at 850 F. Auxiliary fire- 
ing of 10,750 Ib per hour of heavy fue} 
oil will result in the production of 190,- 
000 Ib per hour of 500-psig steam, 
superheated to 575 F. The heat ab- 
sorbed from the flue gas alone will 
amount to 40,000,000 Btu per hour, 
thus resulting in a fuel-oil economy of 
approximately 60,000 bbl per year. 

Without flue-gas injection the boiler 
will be capable of producing, by direct 
firing, 220,000 Ib per hour of steam 
at similiar conditions of temperature 
and pressure. 


Conclusion 

Potentialities of heat recovery 
through combustion of catalytic crack- 
ing-unit flue gases should be apparent 
from this discussion. If the practice 
were extended widely throughout the 
petroleum industry, potential fuel sav- 
ings equivalent to millions of barrels 
of fuel oil per year might be realized. 
The techniques of flue-gas combustion 
discussed in this paper should be ap- 
plicable to many other plants in the 
oil industry, for both heat recovery and 
the elimination of air-polluting 
materials. 
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Withdrawal of Catalyst Fines 
to Reduce FCC Stack Losses 


Discarding Cottrell fines eases load on 
cyclones, reduces stack losses 60 per cent 


C. A. SEIBERT, JR., and D. L. CLEVELAND* 


IN Los Angeles County legal restric- 
tions are imposed on the discharge of 
particulate matter from process equip- 
ment, the maximum rate for very large 
units such as catalytic cracking plants 
being currently fixed at 40 Ib per hour. 
This amount is extremely small in com- 
parison with a typical inventory of 
1,400,000 Ib of powdered catalyst in 
the plant, or a catalyst circulation rate 
of 3,000,000 Ib per hour. Conform- 
ance to the legal limit requires highly 
efficient dust collection equipment and 
necessitates its operation at maximum 
effectiveness. 

During the last two years a continu- 
ing study of stack losses and their re- 
lation to catalyst properties and oper- 

*Shell Oil Company. 
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ating variables in the Shell Oil Com- 
pany catalytic cracking plant at Wil- 
mington, California, has been carried 
on. This work has led to an improved 
understanding of the factors influenc- 
ing stack loss, and to a workable 
method for maintaining the loss rate 
within the required limit without the 
installation of additional recovery 
equipment. Experience on this unit has 
shown that it is possible to meet the 
40-lb-per-hour maximum with the con- 
ventional internal cyclones and Cottrell 
electrical precipitator if suitable meas- 
ures are taken to reject catalyst fines 
from the system. This article summar- 
izes the more significant information 
accumulated during this study and de- 
scribes the current mode of operation. 
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FIG. 1. System for recovery of fluid catalyst fines. 
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PARTICLE SIZE, MICRONS 


FIG. 3. Efficiency of electrical-precipitators is also a func- 


tion of particle size. 


The plant on which the work has 
been done is a conventionel Kellogg 
wartime “standard” downflow unit. 
The typical plant operating conditions 
are shown in Table 1. 








TABLE 1. Typical plant operating 
conditions. 





Fresh feed rate to reactor, bbl per oe. . 25,000 
Air rate, Ib per hour. . 235,000 


Coke burning ratio, lb per “hour 20,000 
Fresh catalyst-addition rate, 

tons per day - ELS 
Fresh catalyst type a neashecen ... MSA-2 








The regenerated catalyst recovery 
system is shown diagrammatically in 
Fig. 1 and consists of a single-stage 
battery of 10 Buell cyclones followed 
by a 4-cell, 8-section Cottrell electrical 
precipitator. Both of these facilities are 
size selective; i.e., the collection effi- 
ciency varies with the size of the par- 
ticles being acted upon. Fig. 2 is a 
curve of cyclone efficiency which has 
been derived from an efficiency curve 
provided by the manufacturer. 
The original curve has been modified 
slightly to conform to the conditions 
of cyclone loading believed to prevail 
in this installation. No direct experi- 
mental proof of this curve is avail- 
able because of the difficulty in meas- 
uring reliably the rate of catalyst carry- 
up into the cyclones. A calculation 


based, however, on the increase in total 
catalyst escaping from the cyclones 
during the complete failure of the dip 
leg of one cyclone indicates that the 
total inlet loading to the cyclones is 
approximately 80 to 100 tons per hour. 

Fig. 3 is a curve showing the effi- 
ciency of the electrical precipitator as 
derived from experimental data. A col- 


lection efficiency between approxi-— 


mately 99 and 99.5 per cent is indi- 
cated. The quantity of material pass- 
ing the precipitator has been deter- 
mined on a routine basis for several 
years. In a few cases sufficient material 
has been collected from the stack gases 
to permit determination of the particle- 
size distribution. 

Comparison of Figs. 2 and 3 reveals 
that the size selectivity of the precipita- 
tor is much less pronounced than for 
cyclones. Because of this size selectiv- 
ity the loss of catalyst from the plant 
stacks is dependent not only on the 
quantity of material reaching these re- 
covery facilities from the regenerator 
bed, but also on the particle-size dis- 
tribution of this material. For the pur- 
poses of this discussion the catalyst 
passing through the recovery system 
will be divided into 2 size fractions, 

z., O- to 20-micron fines and 2+- 
micron material, as determined by iso- 
propyl alcohol (IPA) sedimentation 
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FIG. 2. Efficiency of cyclones is a function of particle size. 


method. This simplification has been 
found to provide a fairly adequate basis 
for characterizing the system. 

As noted in the diagram of the re- 
covery system (Fig. 1), the catalyst col- 
lected in the 4 precipitator hoppers 
may be returned to the regenerator or, 
alternatively, it may be removed from 
the plant and discarded. Early in this 
work it was recognized that this stream 
of catalyst, which contained a rela- 
tively large amount of 0- to 20-micron 
material, constituted an important re- 
cycle for fines when it was returned 
continuously to the regenerator. The 
high concentration of fines in the hop- 
per material, in comparison with the 
very small amount if the circulating 
equilibrium catalyst — less than | per 
cent by weight of 0- to 20-micron ma- 
terial — indicated that these fines, after 
returning to the regenerator, were be- 
ing rapidly carried up again through 
the recovery facilities. 

In order to check this point the 
stream of catalyst which normally was 
returned to the regenerator from the 
precipitator hoppers was rejected from 
the system and discarded for a period 
of several hours. Quantity and particle- 
size determinations were made on the 
material passing the regenerator cy- 
clones and entering the precipitator. 
Results of these determinations and 
others made since this initial work are 
shown in Fig. 4. 

It is readily apparent that the cy- 
clone carryover decreases rapidly as the 
quantity of fines in the carryover de- 
creases. In other words, the removal of 
a relatively small quantity of this fine 
precipitator-hopper material from the 
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FIG. 4. Relationship between quantity of 


catalyst carryover and particle-size. 


cyclone inlet stream effects a substan- 
tial decrease in the quantity of material 
passing the cyclones. It is also apparent 
that the carryover of 20+--micron ma- 
terial remains constant at approxi- 
mately 2800 Ib per hour. Therefore, 
it follows that the carryover of material 
to the precipitator, and hence the stack 
loss, may be controlled by regulation 
of the amount of fines in the unit. Fig. 
5 indicates the effects of periodic with- 
drawal of material from the precipita- 
tor hoppers with regard to stack loss. 

The solid line in Fig. 6 is a calculated 
curve of the quantity of the stack loss 











0-20 MICRON MATERIAL IN CYCLONE CARRYOVER, 
PER CENT BY WEIGHT 


FIG. 6. Particle-size distribution of cyclone carryover as 


compared to calculated stack losses. 


as a function of the size distribution 
of the material passing the cyclones 
and entering the precipitator. This 
curve was calculated from Figs. 3 and 
4 by multiplying the cyclone carryover 
by the collection efficiency of the elec- 
trical precipitator. Collection efficien- 
cies of 98.8 and 99.5 per cent for 0- 
to 20-micron and 20-+- micron ma- 
terials, respectively, are obtained from 
Fig. 3 by calculation of the average 
weight mid-points of the 2 fractions. 
If the stack loss at any given par- 
ticle-size distribution is compared with 
the corresponding cyclone carryover 
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DATE — NOVEMBER 1952 
FIG. 5. Effects of batchwise removal of precipitator hopper material on recovery- 


system loading. 
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(Fig. 4), the average collection effi- 
ciency of the precipitator may be cal- 
culated. The solid-line curve, drawn 
as outlined hereinbefore, has an indi- 
cated average collection efficiency of 
99.3 per cent for a material containing 
30 per cent 0- to 20-micron fines. The 
dotted-line curves were drawn for av- 
erage collection efficiencies of 99.0 and 
99.5 per cent at the same particle-size 
distribution. This is the spread nor- 
mally experienced during plant opera- 
tion as indicated by the experimentally 
determined points plotted in this 
figure. 

Fig. 7 is a calculated curve of the 
size distribution of the stack loss as a 
function of the size distribution of the 
material passing the cyclones and en- 
tering the precipitator, and is derived 
in the same manner as Fig. 6. 

At steady-state conditions a particle- 
size material balance as well as a weight 
material balance must be maintained. 
Fines of O0- to 20-micron size con- 
stantly are being added to the system 
with fresh catalyst, and are being made 
in the system through the mechanisms 
of attrition and shrinkage of larger par- 
ticles. In order to satisfy the material 
balance requirements, this same quan- 
tity of fines must be eliminated from 
the system. If these fines are not pul- 
posely removed from the system, they 
will be lost eventually from the regen- 
erator via the flue gases, or from the 
reactor via the clarified oil. Because the 
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FIG. 7. Particle-size stack loss distribution com- 
pared to cyclone carryover particle-size. 


concentration of 0- to 20-micron fines 
in the circulating equilibrium catalyst 
is very small — less than 1 per cent — 
removal of a sufficient quantity of the 
whole catalyst to satisfy the weight ma- 
terial balance does not remove enough 
fines to satisfy the particle-size balance. 
Thus the particle-size balance is satis- 
fied by loss of fines with the clarified oil 
and through the flue-gas stacks. 

Inasmuch as elimination of fines by 
normal means leads to stack losses in 
excess of the legal limit, 0- to 20- 
micron material must be removed from 
the system by some other means. As in- 
dicated previously, the logical alterna- 
tive is to remove a quantity from the 
precipitator hoppers. 

If the quantity of fines being added 
and made in the system is known, and 
if the loss of fines with clairfied oil is 
determined and the loss through the 
stacks is specified, then the quantity of 
fines that must be removed from the 
precipitator hopper to maintain steady- 
state conditions may be calculated. It 
has been determined by material bal- 
ance that during the period covered by 
this report approximately 800 Ib per 
day of 0- to 20-micron material were 
being added to the plant with fresh 
Catalyst, and 2200 Ib per day were 
being made in the unit by shrinkage 
and attrition. As previously indicated, 


this material must be lost from the 
stacks or with the clarified oil, or must 
be withdrawn from the system. 

A limited amount of available data 
indicates that the loss of 0- to 20- 
micron fines with clarified oil is ap- 
proximately equal to the loss of this 
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FIG. 8. Comparison of stack losses and precipita- 
tor hopper removal. 


material from the stacks. Enough in- 
formation is thus available to permit 
establishing a curve of stack loss vs. 
precipitator-hopper material removed, 
as shown in Fig. 8. Calculations based 
on this curve indicate that approxi- 
mately 2 tons per day of catalyst must 
be removed from the precipitator hop- 
pers in order to maintain the stack loss 
at less than the required limit of 40 lb 
per hr. 

The removal of fines from the plant 
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has been practiced on a routine basis 
since about August 1952. The ac- 
cepted method consisted of rejection 
to storage of all of the material col- 
lected in the four precipitator hop- 
pers until the desired quantity had been 
removed. Since that time the stack 
losses have been within the required 
limit, except during two periods of ab- 
normal operation when one regenerator 
cyclone became inoperative because of 
failure of its dip leg. 

Removal of material from the pre- 
cipitator hoppers tends to increase the 
average particle size of the plant equi- 
librium catalyst. This shift in particle 
size comes about not only because con- 
considerable quantities of fines are re- 
moved from the plant, but also because 
the quantity of coarse equilibrium 
catalyst which may be removed to 
maintain inventory at a constant fresh- 
catalyst addition rate is decreased. 

Fig. 9 indicates the magnitude of this 
change in particle size as determined 
by an IPA sedimentation method. The 
0- to 40-micron material in the plant 
decreased during this period from ap- 
proximately 24 per cent to approxi- 
mately 13 per cent; 40- to 75-micron 
material increased from 46 to 55 per 
cent; and the 75-+--micron fraction in- 
creased from 30 to 32 per cent. Al- 
though it generally is felt that increas- 
ing the average particle size of catalyst 
in a fluid catalytic cracking plant has a 
deleterious effect on the vapor-solid 
contacting efficiency, makes catalyst 
circulation more difficult, and may 
tend to increase plant erosion, there 
have been no conclusive effects on 
plant operation attributable to this 
change in particle-size distribution. 

In June 1953 the fines removal pro- 
gram was modified. Current operating 
practice consists of withdrawing con- 
tinuously from the plant the catalyst 
collected in the secondary precipitator 
hoppers — a richer source of fines than 
the primary hoppers. This type of op- 
eration is desirable because a smaller 
amount of hopper material need be re- 
moved to maintain legal stack emis- 
sions; and a greater quantity of coarse, 
relatively inactive, equilibrium catalyst 
may be removed to maintain constant 
plant inventory at a fixed fresh-catalyst 
addition rate. 


Summary 

1. Loss of catalyst out of fluid cat- 
alytic cracking plant stacks is directly 
related to the concentration of 0- to 
20-micron fines in the system. Reduc- 
tion of the loss rate with existing facili- 
ties and operating conditions can be 
accomplished only by reduction of the 
fines content of the circulating catalyst. 
This, in turn, requires that some alter- 
native means for selective rejection of 
fines be put into practice. In effect, the 
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total amount of fines added to the sys- 
tem and formed during operation must 
find its way out by one means or 
another. 

2. The size-selectivity characteris- 
tics of cyclones and electric precipita- 
tors make it possible to segregate and 
remove fines from the plant via the 
precipitator hoppers to the extent re- 
quired to keep the stack loss below a 
limit of 40 Ib per hour. 

3. Sixteen months of operation with 


catalyst-fines removal in this manner 
has not revealed any adverse effect op 
plant operations. It is conceivable that 
some operators may find the reduction 
in fines content of the circulating cat. 
alyst to be detrimental, and that it js 
necessary to install additional or im. 
proved catalyst recovery facilities to 
meet legal restrictions on dust emis- 
sions. The possible savings in capital, 
however, makes the investigation of 
catalyst-fines withdrawal attractive. 
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Plan for Surveying 
Refinery Waste Streams 


Overall evaluation of plant waste and its major component 


flows determines effect of the 


different contaminates 


A. P. DENNIS, JR.* 


THE general superintendent of the re- 
finery assigned to the technical depart- 
ment the responsibility of determining 
the quality of the refinery’s effluent. A 
project coordinator and an assistant 
from the process engineering division 
of that department were assigned to lay 
out a proposal for a survey which 
would include the following informa- 
tion: 1, how the survey would be car- 
ried out; 2, where personnel would be 
obtained for sample collection and 
analysis; and, 3, how long it would take 
to complete the work. 


Work To Be Performed 


The initial review of the extent of 
work required to evaluate the quality 
of the refinery effluent disclosed that 
the sampling of the refinery effluent 
would provide insufficient data to de- 
termine the reason for unsatisfactory 
quality of the effluent. It readily was 
discernible that it would be necessary 
to determine the origin, the concen- 
tration, and the volume of the contami- 
nants as they were released to the re- 
finery sewer system. These data then 
could be related to the contaminants 
in the total effluent. 

The refinery operations include at 
the present time the processing of crude 
oil for the production of gasoline, 
kerosine, heating oil, and bunker fuel, 
and the manufacture of chemical prod- 
ucts including white oils, alcohol, and 
lubricating-oil additives. These opera- 
tions have been added to at various 
times since the first crude oil was proc- 
essed at the refinery in 1909. As differ- 
ent operations have been added or mod- 





*Esso Standard Oil Company 


THE PETROLEUM ENGINEER, August, 1954 


ernized, changes or additions have been 
made to the sewer systems handling the 
refinery waste-water stream. Therefore, 
the accomplishment of an effluent- 
evaluation survey at a refinery of Bay- 
way’s size requires the collection and 
analysis of a large number of waste- 
stream samples. These samples have to 
be analyzed using acceptable proce- 
dures for the quality of industrial- 
waste effluents. 


Personnel for Sample Collection 
and Analysis 


After it had been determined that a 
substantial amount of sampling and 
analytical work would be required, the 
next step was to determine the best way 
to carry out the work. The following 
courses of action were open, vis.: 1, 
perform all work using refinery per- 
sonnel for sample collection and anal- 
ysis; 2, contract for performance of 
sample collection and analysis by out- 
side personnel; and, 3, use outside per- 
sonnel for either sample collection or 
sample analysis with refinery person- 
nel performing the other function. 

In reaching a decision on which 
course of action would be the best, con- 
sideration was given to the time avail- 
able for completion of the survey, the 
type of personnel required to perform 
the various functions, the complexity 
of the refinery’s operations, and the 
overall importance of knowing how the 
samples were collected and analyzed. 
From a review of the foregoing factors, 
it was determined that it would be to 
the best advantage of the refinery to 
use its personnel for sample collection 
and analysis. 

The laboratory division of the tech- 
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nical department was assigned the 
responsibility of providing personnel 
for sample collection and analysis. A 
chemist was assigned to coordinate 
these activities. His functions included 
the determination of, and assembly of, 
adequate sampling and analytical 
equipment. 

It was recognized early in the setting 
up of the survey that the reliability of 
the data would depend primarily on 
good sampling procedures inasmuch as 
the analytical procedures to be used 
were standardized. The use of qualified 
personnel to take samples— and to 
make observations of condition of flow 
when they were obtained — was, there- 
fore, a prime necessity. From an anal- 
ysis of the duties of the personnel col- 
lecting the samples, and a comparison 
of the job-description summaries for 
refinery personnel, it was found that 
laboratory technicians would be best 
qualified to perform these duties. 


Personnel Requirements 

A preliminary estimate was prepared 
at this time of the number of locations 
in the refinery which would have to be 
sampled. The size of the refinery pre- 
cluded the taking of sufficient samples 
at any one time to determine the origin, 
the original concentration, and the vol- 
ume of each of the major contaminants 
in the total effluent. The review of the 
refinery sewer map indicated that it 
would be practical to sample sections 
of the sewer system based on the major 
branches in the system. 

There are six major branches to the 
refinery sewer system; three of the 
branches handle process waste water 
and terminate in gravity-type oil-water 
separators which, in turn, discharge 
to the creek. The other three are con- 
densed-water sewers that discharge to 
the creek without the benefit of sepa- 
rators. Therefore, the flow from the 
creek contains the combined effluent of 
the six branches of the refinery sewer 
system. 

In addition to samples from these 
sewer systems, it was recognized that 
special samples would be required from 
various operations such as tank-water 
drawoff, batch releases of spent chem- 
icals, water treating plant sludge blow- 
down, and others. Because several sec- 
tions were found to require more 
sampling points than could be covered 
in one sampling period, they were di- 
vided into subsections. Common samp- 
ling points were provided between ad- 
jacent subsections to give continuity of 
data. The provision of common samp- 
ling points permitted interpretation of 
the effect of adjacent areas on the total 
discharge from the area being sampled. 

Based on the use of 2 sampling men 
per shift, it was found that 16 to 18 
individual sampling points could be 





sampled within an 8-hour shift. In 
some surveys this number of sampling 
points could be covered twice within 
an 8-hour shift, whereas in other sur- 
veys, because of the distances involved, 
this number of points could be covered 
only once per shift. The collection of 
samples on the foregoing described 
schedules was dependent, however, on 
the provision of motor transportation 
for personnel and samples. The motor 
transportation used consisted of a %4- 
ton panel delivery truck. The bottles 
for the sampling were carried inside 
the truck, whereas the devices used for 
collecting the grab-type samples were 
hauled in a rack on top of the truck. 


Analytical Procedures 

Concurrent with the preparation of 
the estimate of the number of points 
to be sampled, the sampling and lab- 
oratory personnel requirements, and 
the sampling equipment requirements, 
a literature survey was conducted to de- 
termine the analytical tests that should 
be employed to evaluate the refinery 
effluent in light of probable future 
standards for effluent quality. The tests 
to be used were selected after a careful 
review of current refinery procedures, 
procedures of the American Petroleum 
Institute, and information from other 
petroleum companies. In order to de- 
termine the origin and original con- 
centration of contaminants within the 
refinery sewer system and the refinery 
effluent, one or more of the tests listed 
in Table 1 were carried out. Tempera- 
tures were taken using a laboratory- 
type thermometer, whereas flow meas- 
urements were made with a current 
meter of the type frequently used to 
determine flow velocities in rivers. 


Analytical Equipment 

An estimate was made of the num- 
ber of pieces or sets of analytical equip- 
ment that would be required to process 
the analytical work load. Analytical 
equipment to perfom all tests was 
ordered specifically for the survey ex- 
cept in cases of routine laboratory 
glassware. 


Sampling Equipment 

Equipment for obtaining manual- 
grab-type and automatically-compos- 
ited samples was developed for use in 
the survey. The samplers used are 
shown in Figs. 1, 2, and 3. The an- 
alysis and the depth of the water flow 
determine the type of grab sampling 
equipment used. 

The deep-stream sampler (Fig. 1) 
was designed to be used where the 
water flow is. greater than 15 in. deep. 
The holder for the sample bottle is 
attached so that the open end will be 
up when the handle is vertical. The 
length of the handle ¢an be increased, 
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TABLE 1. Analytical Procedures.!2 





Determination Reference 

ee API method 731 

a. Volatile oil 

b. Non-volatile oil 
2. Acidity and alkalinity............. API method 706* 
3. e Poet ne cae peed ieesee-o' API method 707 
4, — it See eee API method 709 

a. Total 

b. Volatile 
5. Sulfides and mercaptans............API method 713 
i ne te API method 715 
i 3S ee API method 719 
8. Dissolved oxygen................ API method 723 
9. Biochemical-oxygen demand........API method 727 
10. Chemical-oxygen demand........../ API method 728 





_ * Method is under consideration, but has not been pub- 
ished 


a Figures refer to References. 








to sample deep manholes, by the addi- 
tion of pipe sections. 

In order to keep the bottle from 
being filled before it reaches the depth 
from which the sample is to be taken, 
a rubber stopper is inserted in the bot- 
tle’s mouths after it has been placed in 
the holder. The stopper, mounted on a 
centering rod, is held in place by a 
coil spring that works on a lever ar- 
rangement. The bottle is opened at the 
desired level below the surface by pull- 
ing on the wire that extends from the 
centering rod to the upper end of the 
handle. When the tension on this wire 
is released, the coil spring causes the 
stopper to reseat itself in the mouth of 
the bottle. 

The shallow-stream sampler (Fig. 2) 
was designed to be used where the wa- 
ter flow is between 6 in. and 15 in. 
deep. The construction is similiar to the 
deep-stream sampler (Fig. 1) except for 
2 details. The bottle holder is affixed so 
that it is horizontal when the sample 
handle is vertical, and a rubber seal is 
used for a bottle closure in lieu of the 
rubber stopper on the centering rod. 

Samples for dissolved-oxygen and 
five-day biochemical-oxygen demand 
were collected using samplers as des- 
ignated in the analytical procedures. 

The automatic compositing samplers 
were constructed and installed as shown 
in Fig. 3. The pump withdrew at the 
rate of 6 gal per min from below the 
surface of the stream being sampled. 
The flow was discharged back to the 
stream downstream from where the 
suction was located. The solenoid 
valve — installed on a branch from a 
T in the discharge line with the mini- 
mum distance possible between the 
valve and the T — normally remained 
closed. Aliquots of the discharge 
stream were collected at desired in- 
tervals — consistent with the sample 
required — through the frequency of 
the periods the solenoid valve was 
opened by the timer cycle. 

There are 2 principal advantages to 
this type of intermittent sampling as 
compared to withdrawal of a contin- 
uous, reduced flow stream, viz.: 1, 
minimized plugging problems from 
solids because the solenoid valve opens 
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FIG. 1. Where depth of flow is greater than 15 in., this grab FIG. 3. Typical automatic installation for automatic compositing 


sampler is effective. 


fully against the 150-psig shutoff pres- 
sure; and, 2, assurance of a representa- 
tive sample of the pump discharge 
stream because the solenoid valve 
opening and the pump discharge line 
are the same size. 


Execution of the Survey 

1. Duration of Sampling Periods. 
Sampling of any waste stream should 
be extended over a sufficient period to 
provide data that would represent a 
“norm” in operations within that area. 
The areas within the refinery sewer 
system were determined to require 
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of samples. 


sampling over one continuous perod of 
72 hours to provide data that would 
represent a “norm.” Then from data 
analysis it could be determined if addi- 
tional sampling would be required to 
provide more comprehensive data for 
particular contaminants. The total re- 
finery effluent and its principal com- 
ponent streams, because of their 
greater importance, were deemed to re- 
quire 2 sampling periods of 96 hours 
each in order for data to represent a 
“norm” in operations. The sampling 
of certain known contaminant sources 
was undertaken in special sampling 
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periods. Sources in the special cate- 
gory included water drawoffs in work- 
ing and storage tank fields, the influent 
water to the refinery, distillate water 
drawoff from catalytic-cracking-unit 
distillate drums, and water treating 
plant blowdown sludge. 

2. Preliminary Sampling of an Area. 

Prior to the initiation of sampling in 
any given area the project coordinator 
contacted the senior supervisor in the 
area to explain the reason for the waste- 
stream survey. Although the survey 
already had been announced in a for- 
mal management bulletin, the methods 
of sample collection and analysis, and 
the intended use of the data for effluent 
evaluation, required a more detailed 
explanation. 

Particular steps were taken to ex- 
plain that this survey was not a cost or 
loss control survey. A request was made 
that this information be passed to the 
level of unit operators so that they 
would understand clearly the reason 
that the sampling survey was being 
made. If they did not understand 
clearly the reason for the survey, there 
could be possibly some tendency on 
the part of unit operators to change Op- 
erations or not to make drawofis or 
other releases of contaminants during 
the sampling period. The net result of 
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the changes in operation or delays in 
discharge of contaminants would be 
data which would not represent a 
“norm” for that particular area. 

At the time of this visit, information 
on unit operating conditions was re- 
quested. The data requested are sum- 
marized in Table 2. 

A preliminary sampling survey was 
then made of the area. At this time the 
refinery sewer map was checked to see 
if it conformed to actual locations on 
the ground. Whenever discrepancies 
were found, they were reported through 
the project coordinator to the mechan- 
ical department so the basic tracings 
could be corrected. This preliminary 
sampling survey served to acquaint 
sampling personnel with the locations 
to be sampled, particularly so because 
it would be necessary to find sampling 
points at night. It also permitted the de- 
termination of approximate concentra- 
tions of contaminants which might be 
expected. Locations also were deter- 
mined for automatic compositing samp- 
ling equipment so temporary power 
connections could be made by the me- 
chanical department. 

After the preliminary survey a chart 
was prepared listing all points that were 
to be sampled. Then alongside each 
point there were checked the analyses 
to be carried out on samples from that 
sampling point. This permitted deter~ 
mination of the number and type of 
samples required. Table 3 shows a 
sampling and analytical work-load 
chart for a survey of the refinery efflu- 
ent and the major component streams. 
This chart illustrates the method used 
in the determination of personnel re- 
quirements to carry out a sampling 
survey of a section of the refinery 
waste stream. 

The work-load chart (Table 3) also 
was used to assemble sample bottles, 
to prepare laboratory reagents, and to 
prepare tags for sample identification. 
This work was carried out prior to 
initiation of the sampling survey. It is 
extremely important that the laboratory 
analytical work load be in balance, 
otherwise samples will not be analyzed 
within the required time after they are 
obtained. In the case of certain anal- 
yses, such as dissolved-oxygen and bio- 
chemical-oxygen demand, analysis 
must start immediately. 


3. Unit Operating Data and Rates 
of Waste Discharge. While the labora- 
tory personnel were arranging for the 
sampling, the project coordinator and 
his assistant were occupied in obtain- 
ing process flow plans for units in the 
area to be sampled, in determining the 
location of the meters on water lines 
to the various units and in collecting 
available information on characteris- 
tics of waste-water discharge. This lat- 
ter item included review of test work 


TABLE 2. Unit operating data during 
sampling survey. 








. Unit feed rate: Normal ——? Present ——? 

it-water consumption: ‘Normal ——? Present —? 
Fresh-water consumption: Normal ——? Present —-? 
. Known contaminants and any information on concentra- 
tion, period, and/or frequency of release, and whether 
any contemplated changes in operations would elimi- 
nate or change the release of contaminants —— 


pooper 











on units and previous studies of unit 
operating problems. 

In making a determination of the 
amount of water consumed at a unit, 
a frequent problem which had to be 
resolved was the determination of the 
amount of water discharged to each 
sewer system when only the total in- 
fluent water to the unit was metered. 

It is the custom at processing units 
to discharge to the process-water sewer 
system only those flows containing oil 
or contaminants whereas condenser or 
cooling water — which normally would 
not contain oil except in the failure of 


a tube bundle — is discharged directly 


to the condenser-water sewer system. 

When the quantity of flow discharged 
to the sewer from a unit could not be 
determined from an influent water 
meter, it was necessary to determine 
the grade of the sewer and the depth 
of flow at the time of sampling. By use 
of these facts it was possible to deter- 
mine from hydraulic flow charts,? and 
from appropriate charts for pipe sec- 
tions flowing partly full, the quantity of 
flow at a particular sampling point. The 
identification and concentration of a 
contaminant is not sufficient; the rate 
of flow also must be known so that the 
quantity of the contaminant can be de- 
termined. The quantity thus determined 
is used to relate the contaminant at one 
given sampling point to the total quan- 
tity of that contaminant in the total 
effluent. 


4. Field Samplings. Prior to the 
sampling of an area a list of all points 
to be sampled was prepared and en- 
tered into a master data book. This list 
was set up with columns for all data 
to be collected by the field sampling 
team. These data included tempera- 
ture and flow measurements in the field 
as well as observation of unusual 
conditions. 

The field sampling team made either 
one or two complete rounds of the 
sampling points per shift. It was the 
custom for the project coordinator or 
his assistant to accompany them on the 
initial round of sampling in each area. 
This was done to pick up any condi- 
tions that may have been different 
from those encountered during the pre- 
liminary survey of the area currently 
being sampled. This close coordination 
was considered necessary to eliminate 
all possible factors that could discount 
the validity of data from sampling. 

On completion of each sampling the 
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field sampling team prepared the neces- 
sary composite samples and tagged the 
spot samples that were to be analyzed 
by personnel in the laboratory. The 
schedule for collection of composite 
and spot samples was set at the time 
the chart for sampling and analytical 
work load (Table 3) was prepared for 
the particular area being sampled. 

The field sampling team, on their 
return to the laboratory after each 
sampling round, made the necessary 
titrations for acidity or alkalinity, de- 
termined the pH, and prepared the 
composite samples for analysis for 
sulfides and mercaptans — all in ac- 
cordance with the work-load chart. 
Results of these determinations were 
entered in the appropriate location in 
the master data book. 

5. Process Operation Data. During 
the progress of each survey constant 
contact was maintained with process 
operating personnel of units that dis- 
charged flow to the sewer system being 
sampled. This contact was made in 
order to be aware of any unusual con- 
ditions. The accounting department 
furnished information on unit-feed 
rates and water-consumption rates on 
the days the survey was in progress in 
each area. 

6. Assembly of Survey Data. As the 
analyses were completed, the data were 
transmitted to the laboratory coordi- 
nator who had them entered in a master 
data book which had been prepared 
prior to the survey. As soon as the 
data were completely assembled, the 
project and laboratory coordinator re- 
viewed them to determine: 1, if the data 
were complete enough to indicate the 
type and concentration of contami- 
nants anticipated in a particular stream; 
and, 2, if any conditions had been 
found which would indicate concen- 
tration vastly different from the pre- 
liminary survey. As soon as the average 
and range of concentrations of each 
contaminant had been tabulated in the 
form indicated in Fig. 4, a meeting was 
held with the supervisors of the major 
processing units discharging into the 
particular sewer system. 

At this time the supervisors were in- 
formed of the contaminants coming 
from their area. The supervisor’s as- 
sistance was requested in the determi- 
nation of whether this concentration 
and flow to the sewer system repre- 
sented normal operating conditions. 
The information obtained was then 
recorded for consideration at the time 
that each individual sewer system and 
its contaminant load was weighted 
against the contaminant load in the 
total effluent. 

7. Sampling Contaminants at Point 
of Origin. In the selection of sampling 
points and in arranging the order of 
sampling, the individual surveys were 
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all laid out on the basis of the samp- 
ling’s being initiated at the start of the 
sewer system or at the first unit with 
a substantial flow. Each major proc- 
essing unit’s flow was sampled before 
its discharge into the sewer. The final 
effluent flow from a given group of 
process units was sampled in order to 
compare the contaminants there to the 
contaminants in the individual flows. 

By this method it was possible to de- 
termine — by a simple material bal- 
ance — whether any major contami- 
nant sources had been missed. The au- 
tomatic compositing sampler was an- 
other means of determining whether 
any major contaminant discharges had 
take place between the times the grab 
samples were obtained. The automatic 
sampler, however, does not give real- 
istic data on alternate releases of acidity 
and alkalinity because of the neutrali- 
zation which takes place. 


Conclusion 
To conduct an overall evaluation of 
a total waste effluent and its major com- 


ponent flows is the most practical 
method for the determination of the 
relation and effects of the different 
sources of contaminants. These data 
will be of use to correctly schedule 
effluent-improvement projects. Highest 
priority should be given to those proj- 
ects giving the greatest improvement 
per dollar of expenditure. 

The continuation of routine samp- 
ling of the total effluent provides addi- 
tional data and can be used to deter- 
mine if there is any major change in 
total effluent quality after the period of 
the overall survey. After the comple- 
tion of an overall waste-stream survey, 
data should be collected at such times 
as there are major changes in process 
operations to determine the effect on 
the waste-stream effluent. 
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Research Program of 
Smoke and Fumes Committee 


Smog" (smoke and fumes and “‘fog’’), has become 


a major public relations problem of the refining and 


chemical industries; here is what is being done 


VANCE N. JENKINS* 


THE organization of the Smoke and 
Fumes Committee of the Division of 
Refining of the American Petroleum 
Institute was effected in 1952 during 
the 17th Mid-Year meeting of the Di- 
vision of Refining in San Francisco. 
The proposed program of the com- 
mittee, and the request that $250,000 
be solicited for financing it, were ap- 
proved by the API board of directors 
at the Institute’s annual meeting in 
Chicago, Illinois in November 1952. 
At this time the writer was named 
executive secretary of the committee. 
He assumed the full-time duties of this 
position on January 1, 1953, upon 
notification that the industry had con- 
tributed the funds required for financ- 
ing the research program contemplated. 
On January 21, 1953, the executive 
committee of the Smoke and Fumes 
Committee met in New York and re- 
ceived the first report of the executive 
secretary. This report gave a detailed 
account of interviews with the repre- 
sentatives of 13 universities and private 


*Union Oil Company, executive secretary, 
API Smoke and Fumes Committee. 


research institutions which had been 
contacted for the purpose of ascertain- 
ing their suitability as sites for Smoke 
and Fumes Committee research proj- 
ects and their degree of interest, if any, 
in submitting proposals for research on 
one or more of the proposed projects. 
At this meeting an ad hoc five-man 
Technical Advisory Committee was ap- 
pointed to assist the executive secre- 
tary in choosing the research agencies 
best qualified for carrying out the com- 
mittee’s program and to advise on the 
compatibility of the technical objec- 
tives and cost of each project. 

The executive sercetary met with the 
Technical Advisory Committee in 
Kansas City on February 18, 1953, 
and gave its members a report on the 
then current status of the committee 
program. This committee recom- 
mended that several more research in- 
stitutions be contacted before the final 
decisions were made regarding the lo- 
cation of certain projects. The execu- 
tive secretary then visited the institu- 
tions that had been suggested before 
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he met with the executive committee 
again on April 9 in Beaumont, Texas. 

At this meeting the recommenda- 
tions presented by the executive secre- 
tary with regard to the location and the 
cost of each proposed project were 
approved, and instructions were given 
to proceed with the negotiation of the 
necessary contracts. The task of draw- 
ing up a contract form acceptable to 
all of the institutions involved was be- 
gun immediately. The first contract 
was signed on May 1, 1953. 

One more step was necessary in 
order to complete the plan of organiza- 
tion which, it had been decided, would 
best insure adequate control of the pro- 
gram and the early dissemination of the 
information developed by it. This was 
the appointment of a five-man project 
advisory committee for each of the 
projects. Each of the project advisory 
committees would meet with the ex- 
ecutive secretary and members of the 
staff of the institution working on the 
project for the purpose of reviewing 
the research program proposed for the 
project and advising or suggesting 
changes therein. 

Accordingly, a meeting of the Tech- 
nical Advisory Committee was sched- 
uled for May 14, 1953, during the 18th 
Mid-Year meeting of the Division of 
Refining, in New York, for the pur- 
pose of selecting the personnel which 
would be recommended to the chair- 
man of the Smoke and Fumes Com- 
mittee for appointment to the project 
advisory committees. Because it was 
believed that, if possible, members of 
both the Committee on Disposal of 
Refinery Wastes and the Committee on 
Analytical Research should be placed 
on each project advisory committee, the 
chairman of these two committees was 
invited to attend this meeting and sug- 
gest members of his respective commit- 
tee who were available and qualified 
for service on each project advisory 
committee. 

The men selected for recommenda- 
tion at this joint meeting were notified 
of their appointment by the chairman 
of the Smoke and Fumes Committee as 
soon as the contract for the project 
on which they were to advise had been 
signed. A meeting of each newly ap- 
pointed committee was then called in 
order to enable its members to become 
acquainted with the nature of the proj- 
ect problem, the executive secretary, 
and the staff members of the institution 
involved. The executive secretary has 
been pleased with the manner in which 
these project advisory committees have 
taken over their duties and with the 
interest their members have dem 
onstrated. 


Research Projects 
As you read the following discussion 
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of the individual projects and the prog- 
ress made on them, it should be borne 
in mind this summary had to be pre- 
pared to meet a deadline on January 
15, at which time none of the projects 
had been worked on for more than 
about 9 months, and final reports had 
not been received on any of them. 
Furthermore, as only 15 minutes’ time 
has been allotted for the presentation 
of this summary, all of the 10 projects 
now active cannot be discussed in de- 
tail. Only two, therefore, will be re- 
viewed; and the essential data on the 
others will merely be mentioned for the 
purpose of giving anyone who may 
wish to ask a question an opportunity 
to do so. 

The project titles may appear to be 
unnecessarily long and, in some cases, 
to define rather vaguely the objectives 
sought. They were drawn purposely in 
this manner in order to give the project 
advisory committees which administer 
them a chance to change the course 
of the research on them as develop- 
ments may warrant. 


PROJECT 6.1. “A Study of the 
Mechanism of the Reaction Leading 
to the Formation of Ozone in Polluted 
Industrial Atmospheres and the De- 
velopment of a Method for the Deter- 
mination of the Amount of Total 
Organic Substances in Polluted Indus- 
trial Atmospheres,” was located at Stan- 
ford Research Institute, which con- 
ducts research on the project at both 
its Menlo Park and Pasadena, Cali- 
fornia, laboratories. The contract is 
for $94,000, and research under it be- 
gan May 1, 1953. The project is ad- 
ministered by Project Advisory 
Committee 1. 

Although many uncertainties exist 
that concern the true relationship, if 
any, of ozone to smog, it is a fact that 
in certain areas abnormally high ozone 
concentrations have been found in the 
atmosphere during periods of smog. It 
has been claimed that the ozone is pro- 
duced as the result of photochemical 
reaction between nitrogen dioxide and 
isoparaffins emitted to the atmosphere 
from refining and marketing operations 
of the petroleum industry and that, 
after its formation, the ozone then re- 
acts with olefins similarly emitted to 
form the noxious materials that char- 
acterize smog. 

Stanford Research Institute has not 
been able to confirm experimentally 
whether ozone is produced in this man- 
ner or whether, at concentrations ex- 
isting in the atmosphere, ozone reacts 
with olefins that escape from petro- 
leum-industry operations to form prod- 
ucts that are either harmful or which 
contribute to smog. 

It has been found, however, that a 
sample of Los Angeles air, trapped in 
a pyrex-glass flask at night when it 
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WASTE DISPOSAL IN REFINERIES 


These papers were presented at the 19th Mid-Year Meeting of 
the American Petroleum Institute's Division of Refining, Houston, 


Disposal of Refinery Waste Gases C-7 
D. B. Ahern, Houdry Process Corporation, and 
Raymond C. Lassiat, Sun Oil Company 

Withdrawal of Catalyst Fines to Reduce 

FCC Stack Losses C-10 

C. A. Siebert, Jr., and D. L. Cleveland, Shell Oil Company 

Plan for Surveying Refinery Waste Stream C-14 
A. P. Dennis, Jr., Esso Standard Oil Company 

Research Program of Smoke and Fumes Committee C-21 
Vance N. Jenkins, Union Oil Company 

Oil-Reclamation and Waste-Disposal Facilities Coming 
W. L. Pursell and T. W. Ferguson, Skelly Oil Company 

Chemical Flocculation of Refinery Waste Coming 


Roy F. Weston and R. G. Merman, Atlantic Refining Company 








contains little or no ozone will produce 
ozone when irradiated by sunlight or 
an artificial sunlight source. Removal 
of nitrogen dioxide from the air sample 
by caustic scrubbing before irradiation 
does not prevent ozone formation upon 
subsequent irradiation. 

The Stanford Research Institute also 
has found that automotive exhaust gas, 
either alone or mixed with oxygen or 
pure air, does not form ozone when 
the mixture is irradiated by sunlight or 
an artificial sunlight source. When it 
is mixed, however, with an appropriate 
quantity of air which contains a low 
concentration of ozone, automotive ex- 
haust gas has not been found to form 
products which reduce visibility, irri- 
tate the eyes, and damage crops in the 
same manner as smog. 

Work on this portion of the project 
is continuing in an attempt to gain an 


insight into the mechanism of ozone 


formation. Hopefully, this is to be ac- 
complished by a selective removal of 
different chemical types of pollutants 
that may be present in samples of the 
Los Angeles atmosphere before the air 
samples are subjected to irradiation. If 
the removal of a single substance or 
class of substance can be shown to pre- 
vent ozone formation on subsequent 
irradiation, then there will be a dis- 
tinct possibility of developing, by fur- 
ther work, information that might lead 
to ideas for the control or elimination 
of smog. 

The second objective of this project, 
viz., the development of a method for 
the determination of total organic mat- 
ter in polluted atmospheres, also has 
progressed satisfactorily. An infrared 
analyzer was modified extensively, and 
a sufficient number of determinations 
on known hydrcarbon mixtures was 


made in order to justify the conclusion 
that the instrument is sensitive enough 
for the purpose intended. It has since 
been used to monitor the Los Angeles 
atmosphere for organic content; a 
value of from 1 ppm to 2 ppm, cal- 
culated as butane, usually has been 
found. It is planned to continue work 
on this instrument in an attempt to 
develop a model that can be built com- 
mercially by an established manufac- 
turer. The ultimate objective, of course, 
is to develop analytical methods suit- 
able for determination of small 
amounts of the separate classes of 
organic compounds, such as aldehydes, 
olefins, and paraffins, which are pres- 
ent in the atmosphere. Considerable 
progress already has been made with 
respect to aldehyde determination. 

PROJECT 6.7. “A Study of the 
Effect of Various Nitrogen Oxides, 
Nitric Acid, and Various Particulate 
Matter upon the Sulfur-Dioxide — 
Sulfur-Trioxide Equilibrium in an At- 
mosphere Irradiated by Sunlight,” was 
placed with the Engineering Experi- 
ment Station of the University of IIli- 
nois. The contract is for $10,000; work 
was begun on June 15, 1953; and the 
project is administered by Project Ad- 
visory Committee 7. 

It has been stated frequently that 
sulfur dioxide which is emitted’ to the 
atmosphere is oxidized rapidly to sul- 
fur trioxide, and this latter acts as a 
nucleating agent for the condensation 
of water to form an aerosol of sulfuric- 
acid particles. The sulfuric-acid mist so 
formed frequently is claimed to be re- 
sponsible for the generally reduced vis- 
ibility and the more frequent fogs said 
to be experienced in industrialized 
areas. 

Such beliefs were responsible for the 
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Explains how you can 
improve quality, increase production 


and lower costs! Find out how con- 
tinuous, automatic infrared analysis can help in 
your plant . . . how quickly it will pay for itself and 
increase your profits. Instruments immediately avail- 
able for sale or for lease. Phillips instrument engi- 
neering service will assist in designing a sample 
system, tailor-made to fit your needs. Write today 
for descriptive folder which explains the benefits 
and advantages of Phillips 66 Infrared Analyzers. 


“| INSTRUMENTS SALES DIVISION 


Bartlesville, Oklahoma 
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NATIONAL AIROIL 
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OIL-GAS TANDEM 
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.»» MEANS MANY MORE HOURS 
ON STREAM 
WITHOUT SHUTDOWN 


This heater (RJ Oil & Refining Co., Inc., 
Princeton, Indiana) is fired from each end 
with one of NATIONAL AIROIL's #2 com- 
bination oil and gas, patented, Tandem 
Block Combustion Units. 

The Tandem Unit is always fired with 
NATIONAL: AIROIL Combination Oil and 
Gas Burners . . . has a high turndown ratio 
with a steady flame .. . maintains required 
temperature using either fuel . . . radiates 
heat uniformiy without tube impingement. 
With the Tandem Unit's clean flame, a cold 
furnace can be brought to full capacity in a 
shorter time. 

You will realize more satisfaction from 
YOUR heaters when NATIONAL AIROIL 
Tandem Combustion Units are specified. 


CHEMICAL PETROLEUM DIVISION 


2 NATIONAL AIROIL 





BURNER CO., INC. 


1259 East Sedgley Ave., Philadelphia 34, Pa. 
Southwestern Division: 2512 So. Blvd., Houston 6, Tex. 
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passage of the Los Angeles County Air 
Pollution Control District’s regulation 
which prohibits discharge into the air 
of flue gases or process gases which 
contain sulfur compounds in an 
amount greater than 0.2 per cent by 
volume, calculated as sulfur dioxide. 

At approximately the same time the 
Smoke and Fumes Committee pro- 
gram was getting under way, it was 
discovered that, although there did not 
appear to be sufficient data available to 
indicate that the change was either de- 
sirable or necessary, consideration was 
being given to the idea of reducing the 
permissible emission of sulfur com- 
pounds—calculated as sulfur dioxide— 
from 0.2 to 0.1 per cent by volume of 
the total gases emitted from a given 
source. 

In an attempt to develop much- 
needed information on this subject, the 
sulfur-dioxide project was initiated. The 
first progress report from it was dated 
October 1, 1953. The reported results 
indicate that oxidation of sulfur di- 
oxide in the atmosphere in the pres- 


Project Number and Title 


Smoke and Fumes Project 6.2: “The 
Selection and Demonstration on an Indus- 
trial Scale of the Method Most Suitable 
for the Application of Tracer Techniques 
to the Determination of the Path of Gases 
after Emission from a Given Source.” 


Smoke and Fumes Project 6.4: “The De- 
velopment of a Method for the Quantita- 
tive Determination of Small Amounts of 
Ozone in Polluted Industrial Atmos- 
pheres.” 


Smoke and Fumes Project 6.5: “The De- 
termination of the Amounts and Types of 
Partially Oxidized Hydrocarbons. Therm- 
ally Cracked Hydrocarbons, and Un- 
changed Hydrocarbons Present in the 
Effluent Gases from the Various Types of 
Domestic and Industrial Devices and 
Furnaces Burning Petroleum Products 
and the Amounts and Types of Organic 
Materials Issuing from the Breather Vents 
of Automobile Crankcases.” 


Smoke and Fumes Project 6.6: “A Study 
of the Reactions Occurring in Sunlight 
Between Nitrogen Dioxide and Hydrocar- 
bons of the Various Types Present in 
Gasoline.” 


Smoke and Fumes Project 6.6: “A Study 
of the Reactions Occurring in Sunlight 
Between Nitrogen Diovide and Hydrocar- 
bons of the Various Types Present in 
Gasoline.” 


Smoke and Fumes Project 6.6: “The In- 
vestigation of the Kinetics of the Reac- 
tion, in Sunlight, of Ozone with Hydrocar- 
bons of the Various Types Present in 
Gasoline and the Determination of the 
Relative Amounts and Nature of the Prod- 
ucts Formed. 


Smoke and Fumes Project 6.8: “A Survey 
of the Ozone Content and Ozone-Form- 
ing Capacities of the Atmospheres of 
Selected Industrial Cities.” 
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ence of bright sunlight is a very slow 
process, only about 0.1 per cent of the 
amount present being converted to sul- 
fur trioxide in 1 hour. At this rate it is 
calculated that, at a concentration of 
1 ppm of sulfur dioxide in air, it would 
take at least 100 hours of exposure to 
bright sunlight to: form sufficient sul- 
fur trioxide to result in reducing vis- 
ibility to 1 mile. Varying the relative 
humidity over a wide range, and intro- 
ducing salt nuclei and small amounts 
of nitrogen oxides, had no appreciable 
effect on the rate of oxidation of the 
sulfur dioxide. 

This project will be continued in an 
attempt to determine the effect of dif- 
ferent types of particulate matter and 
of the presence of actual water drop- 
lets, such as fog droplets. 


Other Projects 
Insofar as time permits, I shall be 
glad to answer any questions which 
concern the remaining projects on the 
Smoke and Fumes Committee pro- 
gram, which are listed as follows: 


Contract 
Amount 


$15,000 


Location 


Industrial Hygiene Founda- 
tion of America. 

Initiated May 15, 1953. 

Directed by Project Advisory 
Committee 2. 


Armour Research Founda- $15,000 
tion of Illinois Institute of 
Technology. 

Initiated May 18, 1953. 

Directed by Project Advisory 
Committees 4 and 5 


Armour Research Founda- 
tion of Illinois Institute of 
Technology. 

Initiated May 18, 1953. 

Directed by Project Advisory 
Committees 4 and 5. 


$25,000 


Franklin Institute of State $13,000 
of Pennsylvania for Pro- 
motion of Mechanic Arts. 

Initiated May 11, 1953. 

Directed by Project Advisory 


Committee 6. 


University of Wisconsin $8,500 
Initiated October 1, 1953. 
Directed by Project Advisory 


Committee 6. 


Franklin Institute of State $13,000 
of Pennsylvania for Pro- 
motion of Mechanic Arts. 

Initiated Mav 11, 1953. 

Directed by Project Advisory 
Committee 6. 


Kettering Laboratory, Uni- $22,000 
versity of Cincinnati. 

Initiated July 10, 1953. 

Directed by Project Advisory 
Committee 8. 













“— = oo wo 








ich 
the 
TO- 


‘act 
unt 


000 


000 


000 





FIG. 1. CURVE SHOWS relation- 
ship between TEL content, octane 
number, and aviation performance 
number of fuels. 
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FIG. 2. EFFECT OF TEL on oc- 
tane number of: A, paraffins; B, 
naphthenes, C, olefins; D,aromat- 
ics; E, zero effect. 
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Chemical Octane Ratings and Methods for Promoting Them 


A large number of materials are useful in promoting anti-knock tendencies; 
their comparative properties and efficiencies are summarized here 


CHEMICAL octanes may be defined 
as those properties of a gasoline that 
influence its capacity as a source of 
power in an internal-combustion en- 
gine, and which are based on its chemi- 
cal composition. It is the purpose of 
this article to outline and discuss these 
properties and to indicate the ways in 
which the chemist and the refiner at- 
tempt to improve them. 


Octane Rating of a Fuel 

The octane rating of a fuel is a 
measure of its tendency to knock in 
an internal-combustion engine and, as 
such, is a valuable standard. Engine 
conditions, however, have an effect on 
the rating as shown by the different 
results that may be obtained on the 
same fuel when using the different 
methods of test. These differences are 
influenced by many factors such as the 
nature and distribution of the different 
types of hydrocarbon in the fuel, the 
presence of additives, the engine speed 
and temperature, mixture temperature, 
spark advance, mixture strength, com- 
pression ratio, etc. The value of the 
octane scale is shown by its continued 
acceptance, while its weaknesses are 
shown by the variety of methods em- 
ployed, and the amount of research 
work being carried out on combustion 
characteristics of fuels. 


*Consultant (Australia). 


GEORGE E. MAPSTONE 


In the light of work using pure 
hydrocarbons the octane scale has 
many disadvantanges in that many 
hydrocarbons are ‘worse “knockers” 
than n-heptane and quite a few knock 
less than the standard iso-octane (2, 2, 
4-trimethyl pentane). The former hy- 
drocarbons should have a _ negative 
rating and the latter a rating greater 
than 100, both of which are theoreti- 
cally inadmissible because of the defi- 
nition of the octane number of a fuel 
as the percentage of iso-octane in a 
mixture of pure iso-octane and n-hep- 
tane that matches the knocking ten- 
dency of the sample under the same 
standard conditions of test. Also the 
octane scale is not a linear measure of 
the knock-limited power-generating ca- 
pacity of gasolines, the divisions being 
of greater value at the higher end of 
the scale. This is shown quantitatively 
in Fig. 1. 

Anomalous octane ratings above 
100, which were once popular, are now 
less frequently used, such ratings be- 
ing more frequently quoted as milli- 
liters of TEL required per gallon of iso- 
octane to match the knocking charac- 
teristics of the fuel under the particular 
conditions of test employed, or, with 
aviation gasolines, as the performance 
number which is the power output ob- 


EXCLUSIVE 
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tainable relative to that from pure iso- 
octane rated as 100. 

Both the chemical composition of 
the gasoline and the design and opera- 
tion of the engine can seriously in- 
fluence the fuel performance. This has 
led to the use of the terms “chemical 
octanes” and “mechanical octanes,” the 
chemical octanes being enclosed in the 
chemical composition of the gasoline 
and the mechanical octanes being built 
into, or left out of, the engine where 
they may influence decisively the ef- 
ficient utilization of the fuel. 

The chemical octanes will be dis- 
cussed from the viewpoint of the effect 
of the chemical composition of the 
gasoline, and the effects of special anti- 
knock agents and other octane im- 
provers. 


Gasoline Composition on Octane 
Rating 

Gasoline is a mixture of a large 
variety of different hydrocarbons of 
different types. Some generalizations 
can be drawn regarding the variation 
of the octane rating with hydrocarbon 
type, but the individual hydrocarbons 
of the same type also show wide varia- 
tions in performance. 

The octane rating of the straight 
chain paraffins decreases rapidly with 
increasing chain length from methane, 
which is a gas, to n-heptane, which is 
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the arbitrary zero of the scale, and con- 
tinues decreasing with the higher mo- 
lecular weight homologues as shown 
in Table 1. Since fuels knocking more 
than n-heptane are so prone to knock 
that it is difficult to measure them, the 
rating of the higher paraffins is neces- 
sarily inferred from measurements 
made on their mixtures with other 
paraffins. 

In addition to the effect of the molec- 
ular weight of the paraffin on the 
octane rating (Table 1) the structure 
has an even greater effect. Differences 
in the tendency to knock among iso- 
mers may be so great as to more than 
cover the whole octane rating scale, 
and may be equivalent to manifold va- 
riations in the potential power that may 
be obtained in suitable engines. This is 
indicated by the range of octane ratings 
of the various isomeric octanes which 
are given in Table 2. Super fuels are 
usually associated with structural for- 
mulae which are compact when drawn 
in the conventional manner. Such gen- 
eralizations have been made the basis 
for the empirical calculation of the 
octane rating of unknown hydrocar- 
bons with quite a reasonable degree of 
accuracy (e.g.4). 

Dehydrogenation of the paraffin 
molecule to the simple olefin increases 
the octane rating, the effect becoming 
greater the nearer the double bond to 
the middle of the carbon chain. An ex- 
ample of this effect is shown for the un- 
branched octanes in Table 3. 

Cyclic molecules such as the naph- 
thenes or cyclo-paraffins normally have 
a higher octane rating than the corre- 
sponding normal paraffins, an im- 
provement which is to be expected em- 
pirically on the basis of their more 
compact structures. 


Almost all aromatic hydrocarbons 
boiling in the gasoline range have oc- 
tane ratings over 100. This explains the 
value of coal tar benzol as a motor fuel. 

A large amount of work has been 
carried out to find the hydrocarbon 
that shows the least tendency to knock. 
Methane appears to be the best but, 
since it is a gas and boils at minus 
162 C at atmospheric pressure, storage 
difficulties are such that it has found 
application as a motor fuel only as a 
wartime (or rationing) substitute. 

Of the hydrocarbons boiling within 
the gasoline distillation range triptane 
(2, 2, 3-trimethyl butane) has been 
found to be by far the best, and is now 
being produced commercially for in- 
clusion in aviation fuels. An indication 
of its relative fuel value is that one of 
the successful methods of preparation 
involved the destructive hydrogenation 
of “hot acid iso-octane” to give trip- 
tane and methane.® 


Fuel hydrocarbons are seldom used 
in engines as individual hydrocarbons 
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but are blended with others to obtain a 
number of desirable characteristics in 
the mixture as well as the required 
knock rating. The effectiveness of an 
individual hydrocarbon in changing the 
relative knock level of the blend de- 
pends on the amount added, and the 
octane rating and chemical composi- 
tion of the base fuel, so that no gen- 
eral comparisons are possible. Paraf- 
fins usually exhibit blending octane 
numbers in paraffins comparable with 
those obtained in the pure state. How- 
ever, the blending octane numbers of 
other hydrocarbon types in a paraffin 
base fuel are frequently much higher 
than that indicated by their behavior 
undiluted. For example, the 100 per 
cent olefinic polymer gasoline obtained 
by the polymerization of mixed pro- 
pene and butenes with an octane num- 
ber of 85 MM exhibits a blending oc- 
tane number of about 120 in 10 per 
cent concentration.® 

The difference between the motor 
and research octane ratings, which is 
referred to as the sensitivity of a gaso- 
line, is partly due to the non-linearity 
of the blending octane numbers of the 


TABLE 1. Octane rating of pure straizht 
chain paraffin hydrocarbons. 





Octane rating 











Number of Carbon Boiling 
Atoms Paraffin Ref. Research Motor point 
1 Methane 1 +6 +6 161.6°C 
2 Ethane 1 +4.6 +0.6 89.0°C 
3 Propane | +1.9 97.1 42.1°C 
4 n-Butane l 93.6 90.1 0.5°C 
5 n-Pentane 1 61.9 61.9 36.1°C 
6 n-Hexane 1 24.8 26.0 68.7°C 
7 n-Heptane standard Zero Zero 98.5°C 
8 n-Octane 2 19 17 125.6°C 
9 n-Nonane 2 34 45 150.7°C 
10 n-Decane 2 53 174.0°C 
+ indicates additional ml. of T.E.L. per U. 8. gallon in 
iso-octane. 
TABLE 2. Octane rating of various 
isomeric octanes."' 
Method 
Research 
Motor 
Octane Clear 3 ml. Clear 3 ml. 
n-Octane. . veces ae 24.8 —17 28.1 
2-Methyl heptane.... 21.7 57.6 23.8 61.4 
3-Methyl heptane. 26.8 59.6 35.0 68.0 
4-Methyl heptane.... 26.7 61.1 39.0 70.1 
3-Ethy! hexane .. 33.6 61.1 52.4 80.0 
2:2-Dimethyl hexane 72.5 93.5 77.4 95.2 
2:3-Dimethyl hexane.. 71.3 91.7 78.9 93.7 
2:4-Dimethy] hexane 65.2 87.3 69.9 89.0 
2:5-Dimethyl hexane.. 55.5 81.6 55.7 82.9 
3:3-Dimethylhexane.. 75.5 94.6 83.4 +0. 02 
3:4-Dimethyl hexane.. 76.3 94.7 81.7 97.1 
2-Methy! 3-ethyl 
Pa < <ocevsense 87.3 +0.02 88.1 +0) 09 
3-Methy]l 3-ethyl 
pentame........... 8.8 95.0 88.7 +0.17 
2:2:3-Trimethyl pen- 
oe . £1.18 99.9 +2.05 
2:2:4-Trimethyl] pen- 
tane. sil a ic +3.00 100.0 +3.00 
2:3:3-Trimethyl pen- 
eer +0.61 99.4 +1.95 
2:3:4-Trimethy! pen- 
tane. Cs : +0.22 95.9 +0.72 
2:2:3:3-Tetramethy! 
butane........ 103 (ref. 3 
+ Indicates additional ml. of TEL per U.S. gallon in 


iso-octane. 


TABLE 3. Octane rating of n-octenes.(1) 


Method 


Hydrocarbon Research Motor 
n-Octane........ 19 17 
1-Octane........ 28.7 34.7 
2-Octene . 56.3 56.5 
3-Octene 72.5 68.1 
4-Octene as 73.3 74.3 


different hydrocarbons types. The “bal- 
anced” gasoline has a distribution of 
hydrocarbon type with respect to boil- 
ing range that gives it optimum road 
anti-knock quality at all speeds. In this 
respect it appears that an “ideal” gaso- 
line is one in which the light fractions 
are composed primarily of olefins while 
the heavier fractions are composed pri- 
marily of paraffins.’ 


Anti-Knock Agents 

Historical. Before petroleum tech- 
nology had developed to the standard 
where it became possible to tailor the 
molecules of the gasoline to give the 
desired properties in the product, a 
search was made for materials which 
could be added to the fuel to improve 
its performance. 

In 1916 work on detonation and 
anti-detonants was initiated by Charles 
F. Kettering at the General Motors 
Corporation research laboratory with 
T. Midgley, Jr., as head of the research 
team. One of Midgley’s early theories 
was that radiant heat absorption by 
droplets of the fuel in the cylinder was 
important in reducing knock. The most 
readily available oil-soluble coloring 
material was iodine, and it proved most 
effective on trial. Unfortunately for 
the color theory all the oil-soluble dyes 
tried subsequently failed to produce 
any effect while colorless ethyl iodide 
stopped the knock successfully. 

This success of ethyl iodide was the 
first clue to the use of compounds of 
high atomic weight elements though 
Midgley subsequently carried out quite 
a fair amount of work on aniline which 
has excellent antiknock properties. For 
a while he was examining diethyl tel- 
luride which, at the time was the most 
effective antidetonant tested, but it suf- 
fered from one serious drawback. 
When minute quantities were inhaled 
or absorbed through the skin, there re- 
sulted unpleasant symptoms such as “a 
strong garlic-like odor given off from 
every pore of the body and affecting 
everything and everyone with whom 
the victim came in contact.” Fortu- 
nately for the motoring public of to- 
day stannic chloride and then tetra- 
ethyl tin were found to be more effec- 
tive than expected. This suggested the 
examination of the properties of tetra- 
ethyllead (TEL) which proved to be 
far superior, in terms of effectiveness 
for the minute quantity used, to any of 
the other compounds tried. 

Tetraethyllead. It was soon found 
that tetraethyllead quickly built up de- 
posits of lead oxide in the combustion 
chamber. This was overcome by the 
inclusion of ethylene dibromide oF 
ethylene dichloride in sufficient amount 
to enable the lead to be evacuated dur- 
ing the exhaust stroke as the lead hal 
ides which are volatile under engine 
conditions. TEL is now marketed as 4 
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Five Giant Reactors 
for High Octane 
Gasoline Plant 


In this impressive line-up in Kel- 
logg’s Jersey City, N. J., shops 
(below) are shown four of five 
identical pressure vessels currently 
being fabricated for a large Mid- 
western refiner of petroleum. 

When completed, these giants 
will function as the reactors for a 
fxed bed catalytic reforming unit 
-aprocess that reforms low grade 
naphthas into high octane gasoline 
through the use of a platinum cata- 
lyst and high temperatures and 


seeneeteee 


pressu res. 
Each of the reactors is 9 feet 
in internal diameter by 10 feet 





$ inches in length. To withstand 
internal operating conditions of 
nore than 1000°F. and nearly 400 
pounds pressure, they are con- 
structed of carbon moly steel, 1-7/16 
inches in thickness. When com- 
pleted, each vessel will tip the 
sales at 39,000 pounds. 


FABRICATED 
PRODUCTS DIVISION 


M. W. KELLOGG 


PULLMAN 














Extra Care in Stacking Exchangers 
Pays Off in Trouble-Free Operation 


When an exchanger consists of two 
or more sections, with shell and tube 
fluids flowing in series, it is frequent- 
ly possible to save space, piping, and 
supporting steel by stacking the 
units nozzle-to-nozzle. Kellogg, in 
the course of its 30 years experience 
in manufacturing exchanger equip- 
ment, has developed a number of 
special techniques for stacking units 
whenever this arrangement is called 
for which assure precise alignment 
of nozzles, easy assembly, and 
trouble-free operation. 

The photographs above show a 
sequence in just one of the pre- 
cautionary operations Kellogg uses 
to assure proper alignment of noz- 
zles in two vertically stacked units. 
Normal manufacturing and assem- 
bly tolerances for nozzle locations, 
height of nozzles, and angular align- 
ment have of course been taken 
into consideration in these sections. 

At the start of the operation, 
both units have been inspected and 
tested hydraulically. With the shell 
and channel nozzles of one section 


left unmachined and undrilled, the 
two units are stacked in the shop 
(Photos 1 and 2). In this position, 
the top unit is leveled, supports are 
shimmed as required, and the noz- 
zles are laid out for facing and 
drilling to match the nozzles of the 
lower one which were’ faced and 
drilled prior to welding into the 
unit. 

After determining the alignment, 
machining requirements, and place- 
ment of flange holes on the un- 
finished section, it is taken down 
and set up in a boring mill (Photo 
3) where the nozzle flanges are 
faced. In the final operation (Photo 
4), flanges are drilled according to 
the layout determined while the 
units were stacked. 

By following this careful proce- 
dure in the shop, Kellogg can as- 
sure perfect matching of the units 
when they reach the field. Final 
assembly is thus made easier, and 
chances of leaks, once the stacked 
exchangers are in operation, are 
reduced to a minimum. 









mixture containing the required amount 
of organic halide and ready for blend- 
ing with the gasoline (Table 4). 

The exact mechanism by which TEL 
and other antiknock agents reduce 
knock is unknown, as is the cause of 
knocking. It appears, however, that 
there are several different mechanisms 
all operating concurrently and much 
research work is being carried out in 
order to unravel the problem. 

The octane improvement effected by 
the addition of TEL is not constant, 
but follows the law of diminishing re- 
turns as can be seen in Fig. 1. At the 
same time the effect obtained is a func- 
tion of the octane rating of the clear 
fuel (i.e. no TEL added) its hydrocar- 
bon composition, and the impurities 
present. Such trends in the “lead sus- 
ceptibility” as have been determined 
are shown in Fig. 2, but these may 
be taken only very approximately if 
applied to the estimation of the lead 
susceptibility of an individual hydro- 
carbon. 

Other Metallic Anti-knocks. Iron 
pentacarbonyl, Fe(CO)., is the only 
other metallic compound to achieve 
commercial use as an octane improver, 
but its application has been only spas- 
modic.® Recently a number of metallic 
salts of 2-ethyl hexanoic acid have 
been found to possess antiknock prop- 
erties,'° the cobalt salt being by far the 
best. Its effect was insufficient, how- 
ever, for it to be considered for com- 
mercial use except when supplies of 
TEL became unavailable. 

Organic thallous salts such as the 
naphthenate, etc., appear to be more 
effective and may find commercial ap- 
plication since it is claimed that consid- 
erably less thallium than lead is re- 
quired to effect the same increase in the 
performance number of a given fuel, 
while engine deposits are considerably 
less with the thallium.'* 

Anti-knock Antagonists. The anti- 
knock efficiency of TEL and other simi- 
lar materials can be seriously effected 
by the presence of other materials an- 
tagonistic to their action. These in- 
clude organic chlorides, bromides, 
phosphorous compounds, sulfur com- 
pounds, peroxides, arsines, organic sili- 
cates and silicanes.'? There appear to 
be two modes of antagonism, one in 
which the decrease in anti-knock ef- 
ficiency due to the antagonist is con- 
stant at constant antagonist concentra- 
tion, and the other where the decrease 
in efficiency is constant at constant an- 
tagonist-antiknock ratio. 


Phosphorus compounds are the most 
serious antagonists for TEL,” and it is 
of interest to note that contamination 
with a gasoline-soluble phosphorous 
compound was investigated as a means 
of wartime sabotage of aviation gaso- 
line stocks.*4 
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The natural antagonists present in 
gasoline are the organic sulfur com- 
pounds, whose effect is independent of 
the amount of TEL present!3.14 and is 
also a function of the concentration 
and type of sulfur compound present. 
The mean effects of different types of 
sulfur compounds are listed in Table 
§,15 

Other Octane Improvers 

In addition to the search for anti- 
knock materials of the type just dis- 
cussed, many organic compounds have 
been tested and many have found some 
commercial application. 

Coal Tar Benzol. Coal tar benzol is 
considered as a gasoline substitute in 
many places, mainly because it has 
been derived from coal and not from 
petroleum. It is hardly fair, however, 
to call it a substitute when its main 
component, benzene, occurs naturally 
in most gasolines, particularly those 
from the catalytic reforming processes 
such as Platforming. Also, for exam- 
ple, a large proportion of the available 
Australian benzol output is used for 
blending with low grade straightrun 
gasoline in order to make a product 
meeting current market specifications.'*® 

The quality or benzene content of 
a coal tar benzol varies with the type 
of retort in which the coal was car- 
bonized. Horizontal retort benzols 
usually have a greater aromatic con- 
tent than the vertical retort benzols, 
as the latter contain a much greater 
proportion of aliphatic hydrocarbons 
due to some low temperature carboni- 
zation in the upper section of the re- 
tort. This results in a lower octane rat- 
ing for the vertical retort benzol, e.g. 
82 as compared with 96 for a vertical 
retort benzol.® 

Power Alcohol. Both methyl and 
ethyl alcohols have been used exten- 
sively as gasoline blending agents, 





“TABLE 4. Chama tetnaiiethed 





mixtures. 

Aviation Motor 

Aix Mix 

Specific gravity. . . 1.744 1.592 
Tetraethyllead (100% ieee , 61.41% 61.48% 
Ethylene dibromide......... . 35.68% 17. 86% 
Ethylene dichloride aa nil 18.81% 
Sa eras 0.05% 0.12% 
Kerosine and impurities, ee 2 86% 1 73% 


TABLE 5. Effect of sulfur compounds on 
octane numbers. 





Octane number of 60 per cent iso-octane: 40 per cent 
n-heptane reference fuel containing 3 ml of TEL per US 
gallon as affected by various classes of organic sulphur com- 
pounds (containing only carbon, hydrogen and sulfur) at a 
concentration of 0.1 per cent total sulfur (15). 





Octane 
Compound or class number Decrease 

Nothing added. : 83 0 
Thiophenes. ee 79 4 
Aryl sulphides........ 77 6 
Aryl disulphides.... . . 77 6 
Sulfur (elemental) . 76 7 
Alkyl! sulphides. .. . 75 g 
Alky] disulphides : 73 10 
Aliphatic dithiols 7 11 
Monothiols (aliphatic o or aromatic 

mercaptans) 72 11 
Tetra ae a3 o 70 13 
——: he re eae ee 69 14 





mainly as a method of supporting pri- 
mary industries, and rendering the 
economy of a country more self-sup- 
porting with regard to motor 
fuels.17. 18.19 Since the octane rating of 
methanol is 90 (MM)?° and the blend- 
ing rating of ethanol is 110 (MM) and 
150 (Research)!® power alcohol has the 
advantage of improving the octane rat- 
ing of the blend, and can therefore be 
used to improve low quality stocks. Un- 
fortunately, however, power alcohol 
suffers from two main disadvantages. 


Alcohol is hygroscopic and, after 
absorbing water from the atmosphere 
or from condensation in the fuel tank, 
it can separate into two layers. The 
amount of water required to cause this 
separation is small, being about 0.5 per 
cent for the usual commercial blends. 
It is therefore essential that the alcohol 
be anhydrous, and this involves some 
difficulties in the manufacture, storage, 
and handling of alcohol and the subse- 
quent blend. The addition of benzol, 
ether, or the higher boiling alcohols 
increases the water tolerance of the 
blends,*! but the difficulty has not 
proved serious in commercial opera- 
tion.'§ 

Being oxygenated compounds, the 
alcohols possess lower calorific values 
than does gasoline, the decrease 
amounting to 51 per cent for mentha- 
nol and 35 per cent for ethanol. Be- 
cause of this the power output at mini- 
mum fuel consumption decreases as the 
alcohol content of the blend increases 
up to a maximum of 40 per cent etha- 
nol and thereafter does not change. 
The maximum power output is nearly 
the same for the pure gasoline and the 
20 per cent blend, about 2-3 per cent 
less with 30 per cent ethanol and about 
15 per cent less for higher amounts of 
ethanol. The specific fuel consumption 
decreases slightly up to 20 per cent 
ethanol and then increases about 4-6 
per cent for each further 10 per cent 
increase in the ethanol content of the 
blend.?? 

Isopropyl Ether. Di-isopropy! ether, 
prepared by the catalytic hydration of 
propene from refinery gases, has been 
used as a gasoline blending agent be- 
cause of its high octane rating of 98.” 
Unfortunately this particular ether is 
one of the worst of the ethers with re- 
spect to its tendency to peroxide for- 
mation** and, since the peroxides are 
knock promoters and can also cause 
premature explosions in the product on 
heating, its use has fallen into disfavor. 

Aromatic Amines. Aniline exhibits 
excellent anti-knock properties and was 
one of the materials investigated early 
in the original search for anti-knocks 
and one of the early knock scales was 
the “aniline equivalent” of the gaso- 
line. The development of TEL, the 
octane rating scale, and improved proc- 
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FIG. 3. “CLEAR” octane rating of motor 
fuels from various refining processes. 





essing methods, however, eliminated 
the need for the development of aniline 
as a gasoline blending agent. During 
the recent war many materials were 
examined for their effect on the rich 
mixture performance of aviation fuels, 
and this brought to light the value of 
the addition of small amounts of aro- 
matic amines. At the end of the war 
most of the Allied aviation fuels con- 
tained about two per cent of xylidines 
but, since they have little or no effect 
on the lean mixture*® they are not at all 
likely to be used in normal motor gaso- 
lines. 

Methyl aniline was examined by 
both the Allies?° and the Germans?é. 27 
during the war. The use of ethyl ani- 
line was also investigated?’ and some 
experimental blends used by the Luft- 
waffe contained two per cent of ani- 
line.28. 29. 30 

By way of contrast aliphatic amines 
appear to promote rather than prevent 
knock.*? 

Pyridine homologues, such as the 
tar bases present in shale gasoline or 
coal tar, have a high octane rating,** 
but their commercial application in 
motor gasoline is not likely to become 
extensive because of the small supply 
and cost of recovery. 


Two-Fuel Systems 

An engine exhibits its full octane re- 
quirement only under conditions of 
full load as when accelerating or driv- 
ing up hills. Therefore, if it were pos- 
sible to run the engine on a low grade 
gasoline most of the time, and add an 
anti-detonant or high grade gasoline 
only when necessary, it would be pos- 
sible to obtain the high octane per- 
formance with its associated economy 
with a minimum use of the premium 
fuel. This has been borne out by va- 
rious workers who have installed two 
fuel tanks, the high octane gasoline or 
special fuel being supplied to the en- 
gine automatically by the use of a dual 
fuel carburetor at the time of peak 
loads.33.34,35 The advantages of the 
system are obvious but the disadvan- 


tages of increasing the complexity of 
the power unit and its cost, together 
with the problem of the supply of the 
two fuels, militates against its ready 
acceptance. 


Overall Economy of Octanes 

It is well enough for the designers 
to say what octane gasoline they re- 
quire for their cars as long as fuel of 
the required quality is readily available 
and reasonably cheap. As the excess 
octanes are obtained at the expense of 
yield, too great an increase can be a 
matter of poor economy and waste 
from a world as well as from an in- 
dividual viewpoint. 

It is not easy to assess the influence 
of octane number on the yield of gaso- 
line from a given crude oil as the yield 
and quality are related also to the 
method of refining (e.g. Fig. 3), but it 
appears that from 1.5 to 2.5 per cent 
of yield is sacrificed for each increase 
of one octane number.** Under these 
circumstances it is obvious that, when 
considered in the light of the car-miles 
obtainable per barrel of crude oil, high- 
er octane fuels for cars may not be 
warranted, in spite of the greater ef- 
ficiency obtainable if the car has been 
suitably designed to make full use of 
the improvements. From a National 
viewpoint it is beginning to appear that, 
making full use of TEL, the most ef- 
ficient gasoline will have an octane 
rating of approximately 70.°* Another 
fact to be kept in mind is that, in gen- 
eral, 65 O.N. represents the most eco- 
nomic gasoline to produce.*® 

Engineering developments, however, 
such as the dual fuel system may play 
a large part in providing the necessary 
economies without loss of efficiency 
and performance; while further devel- 
opments such as the Texaco “knock- 
less” engine and gas turbines, while 
still in the future, may yet render the 
octane scales and their associated prob- 
lems redundant. 
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MID-WEST EXPANDS PLANT 

Mid-West Refineries, Inc., has com- 
pleted its current expansion program 
of increasing the company’s refinery 
throughput capacity to a point where 
it is almost in line with product sales, 
L. A. Woodward, Mid-West president 
has announced. 

Through an addition to our crack- 
ing unit, Woodward pointed out, “we 
have stepped-up the total thermal 
cracking capacity of our refinery at 
Alma, Michigan, from 2000 to 3600 
bbl per day. Likewise, we have been 
able to increase the production of our 
platforming unit from 1500 bbl to ap- 
proximately 2500 bbl per day. Total 
daily crude oil capacity of the refinery 
has risen from 4200 bbl to 10,000 
bbl,” Woodward said. 

Adequate access to crude oil is as- 
sured the company in the future 
through operation of a 260-mile crude 
oil pipe line running from central 
Michigan to Toledo where it joins a 
vast transcontinental web of pipe lines, 
Woodward added. 

Mid-West markets its gasoline and 
domestic and industrial fuel oils 
throughout the lower peninsula of 
Michigan. A substantial percentage of 
the gasoline is sold under the com- 
pany’s brand name “White Rose” and 
the balance is sold to wholesalers who 
merchandise the gasoline under their 
own brand names. Heavy industrial 
fuel oils are sold directly to industrial 
users who purchase under contract. 
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Wolverine Trufin*—Type S/T—The integral finned condenser 


tube—boosted production, kept units on stream longer . 





Here is a case where retubing with Wolverine 
Trufin paid off two ways for a southwestern refinery. 


Before the change, it was necessary to pull the prime surface 
unit for cleaning every 90 days. After Trufin, the cleaning 
schedule was extended to every eight months! 


In addition, more capacity was needed; space, however, 
was at a premium. 


Because Trufin provides more condensing surface per foot 
of tube this was the easy part of the job. Daily capacity 
jumped 38%. Condensers—located on a superstructure — 
required no additional space. 


Result: more in-line surface—added production—less bother. 
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PLANTS IN DETROIT, MICHIGAN, AND DECATUR, 





Boosting Production 
of Cracked Gasoline 
by retubing with 
Wolverine Trufin* 
Type S/T 
Condenser Tubing 


= acts Sheak ‘Fox "Themselves 

With Trufin on the job, condensers and heat exchangers do 
a bigger job. If you are faced with retubing, specify Trufin 
—reap similar benefits. It's obtainable in copper (and its 
alloys), stainless steel, electric-welded steel, aluminum, and 
bi-metal. 


You'll find similar examples of actual case histories in 
Wolverine’s new technical Trufin book. Write today. 
WOLVERINE TUBE, Division of Calumet & Hecla, Inc., 1439 
Central Avenue, Detroit 9, Michigan. . 


i] 


WOLVERINE TUBE 


chee: DIVISION OF CALUMET & HECLA, INC. 


Manufacturers of QOuality.Controlled A Jubing 


Wolverine Trufin is available in Canada through the 
Unifin Tube Company, London, Ontario 


> | 


~ 
ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, N. Y 


C-30 To obtain more information on products advertised see page E-43 


THE PETROLEUM ENGINEER, August, 1954 





= 


—O Wwe -’ >Sp OK Bh 


1.oce_d 





do 
sfin 

its 
ind 


1y. 
39 










(CRACKING) 





ACETYLENE 





ME THANE 


( 
Oxia, vy Ow) 





. ae | 


(noure 1] 


P 793. 





SYNTHESIS GAS 





HYDRATION) 


ETHANOL 


ETHYLENE 


(OXIDATION) 


ty i 


17, 
40, 
v) 


(OXIDATION) 


ACETALDEHYDE 





METHANOL 






ETHYLIOENE 











| BUTANE L 
PROPYLENE aun" 





a 
ACETONE 

















KETENE 


DIACETATE \. 








ACETIC 


| ANHYDRIDE 
J 








FIG. 1. Diagram showing sources of acetic anhydride from petroleum and gas hydrocarbons. 


ACETIC ANHYDRIDE — Four Times a Petrochemical 


Four different syntheses for this all-important petrochemical 


intermediate make its production from petroleum assured 


“As goes cellulose acetate, so goes 
acetic anhydride.” This maxim char- 
acterizes the dependence of acetic an- 
hydride on its one primary market, 
which accounts for some 95 per cent of 
total production. 

Over the years, the relationship has 
proved a happy one. Cellulose acetate, 
used primarily in the manufacture of 
rayon and plastic films, has shown a 
healthy growth curve. This expansion 
continues unabated in the face of new 
competition from wholly synthetic 
fibers and plastics. In 1952, U. S. out- 
put of cellulose acetate was reported at 
330,000,000 Ib, having shown a pre- 
vious rise from 105,000,000 Ib in 1939 
to 380,000,000 Ib in 1948. 

What does this mean in terms of 
acetic anhydride consumption? To pro- 
duce 1 lb of cellulose acetate, about 
1.7 Ib acetic anhydride and 2.5 Ib gla- 
cial acetic acid must be charged. 
Actually, only 0.5 Ib of the anhydride 
is utilized in the course of the process. 
The. recoverable balance (about 3.5- 
3.6 Ib per lb product) is collected as 
dilute acetic acid. An integrated cellu- 
lose acetate plant must therefore pro- 
Vide facilities for concentrating part of 
this spent effluent to glacial acetic 
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acid, and for converting part of this 
to acetic anhydride. 

Its one major outlet overshadows all 
other uses for acetic anhydride. But it 
tells by no means the whole story of 
actual and potential uses for this valu- 
able acetylating agent. Other impor- 
tant chemical uses include the produc- 
tion of the pharmaceutical acetyl- 
salicylic acid (aspirin) and cortisone, 
and of acetanilide, a starting material 
in the synthesis of some sulfa drugs. 
Acetylated castor oil finds application 
in the manufacture of some brake 
fluids. Other derivatives, including 
acetyl ricinoleates, triacetin, and re- 
lated compounds are useful plasticizers. 
In addition to its principal use as acetyl- 
ating agent, acetic anhydride finds some 
application as dehydrating agent in the 
manufacture of certain dyestuffs, and as 
source of higher ketones by reaction 
with branched-chain olefins. 

A few figures will illustrate the rapid 
growth of acetic anhydride production 
during years past. In 1935, output was 
116,500,000 Ib, nearly twice the pre- 
vious year’s production. By 1940, U. S. 
production had risen to 265,000,000 Ib, 
and 5 years later it had once again been 
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nearly doubled to 512,000,000 Ib. Out- 
put in 1950 is reported at 905,000,000 
lb and in 1951 at 976,000,000 lb. A 
temporary drop reduced production in 
1952 to 686,000,000 Ib. 

The outlook for the future is bright. 
For the production of rayon alone, the 
President’s Materials Policy Commis- 
sion foresees acetic anhydride con- 
sumption of 1.14 billion pounds in 
1960 and of 1.8 billion pounds by 
1975. In recent years, this end use has 
accounted for about 70 per cent of all 
the acetic anhydride produced in the 
United States. 

Production of acetic anhydride is 
largely a responsibility of the petro- 
chemical industries. Four commercial! 
methods of synthesis are available, al! 
of which rely on petroleum-derived raw 
materials. Fig. 1 illustrates the general 
relationships involved. 

The four routes to acetic anhydride 
indicated in the chart are identified as 
follows: 

Route 1— The ethylidene diace- 

tate process 

Route 2— Partial oxidation of 

acetaldehyde 

Route 3 — Cracking of acetic acid 

Route 4 — Cracking of acetone 

In this paper, technical aspects of 
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these four methods of acetic anhydride 
production shall be considered. 


Ethylidene Diacetate Process 


The esterification of acetic acid by 
acetylene can be guided to the prefer- 
ential production of either vinyl acetate 
or ethylidene diacetate. The latter com- 
pound may be decomposed catalytically 
or thermally to yield acetic anhydride 
and acetaldehyde as shown above. 

By-product acetaldehyde may, of 
course, be reoxidized to acetic acid and 
acetic anhydride by the techniques of 
Route 2 which will be discussed below. 

The ethylidene diacetate process has 
been used commercially at E. I. du Pont 
de Nemours’ Waynesboro plant! and 
by Shawinigan Chemicals, Ltd., in 
Canada.” In recent years the method 
has been losing favor and it is being 
superseded by the other available 
routes to acetic anhydride. 

Production of ethylidene diacetate is 
carried out in the liquid phase at mild 
conditions (60-80 C, atm pr.). Mercuric 
oxide, promoted by acids (sulfuric acid, 
phosphoric acid, oleum, or acetyl sul- 
furic acid) serves as catalyst. There is 
evidence that vinyl acetate is formed as 
intermediate product which reacts with 
additional acetic acid to yield EDA. 

Depending on market conditions, it 
may well be advantageous to guide the 
conversion to the simultaneous produc- 
tion of both ethylidene diacetate and 
vinyl acetate, or to the substantial 
elimination of either product. Composi- 
tion of the make may be varied over 
wide limits by adjustment of operating 
temperatures and extent of vinyl acetate 
removal as it is formed. 

Some leeway is also given by con- 
trolling the amount of catalyst (low 
concentration favors EDA formation), 
and its preparation. For example, use 
of meta-phosphoric acid or 10 per cent 
excess H,SO, as promoter leads to high 
EDA yields, while ortho-phosphoric 
acid (with mercuric oxide) results in 
vinyl acetate formation almost exclus- 
ively. 

Actually, however, adjustment of 
catalytic conditions is not the answer 
to fixing the distribution of products. 
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Here, another consideration is over- 
riding. In the course of the conversion, 
deterioration of the catalyst takes place 
rapidly. Mercury in the spent sludge 
must be recovered by a furnace opera- 
tion which is both costly and shows 
some loss of metal. It is therefore essen- 





Catalyst 


Per cent 


Per cent excess acid Tempera 
HgO as H2SO4 ture °C Type 
16 1.5 60—85 ‘Total reflux 
16 1.5 50—85 V.A. separated 


tial that a catalyst composition be 
chosen which permits the largest out- 
put per pound of make-up mercuric 
oxide. 

Ultimate yield of the combined pro- 
duction (based on acetic acid) is almost 
quantitative, regardless of catalyst 
preparation. However, rate of conver- 
sion is influenced by this variable. In a 
careful evaluation of numerous catal- 
ysts, Morrison? has shown best activity 
and longest useful life for mercuric 
oxide promoted by acetyl sulfuric acid. 
The latter is prepared by the introduc- 
tion of SO, into glacial acetic acid at 
low temperatures, (since at higher 
temperatures, especially above 70 C, 
formation of sulfoacetic acid predom- 
inates). 

In a typical run, using Morrison’s 
catalyst, the charge is made up of 10 
parts mercuric oxide in 2000 parts 
glacial acetic acid. To this is added, at 
85 C, a solution of 30 parts SO, in 
246 parts acetic acid which has been 
prepared at 20 C. Acetylene is passed 
through the resulting solution at 60-80 
C.3 

With this catalyst, the ratio of prod- 
ucts can be varied over wide limits by 
adjusting the extent to which vinyl 
acetate is recycled. Normal operating 
temperature is between 60 to 85 C. At 
this level, vinyl acetate (bp 73 C) is 
boiled off readily, or at least stripped 
from solution by the circulating acety- 
lene stream. EDA, on the other hand 
boils in the range 166-169 C and thus 
remains in the liquid phase. 

Where it is desired to produce pre- 


THE PETROLEUM ENGINEER, August, 1954 


—__~» CH, C — OCH = CH, (Vinylacetate) 
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dominantly ethylidene diacetate, it 
therefore became necessary to reflux 
vinyl acetate to the reactor system. At 
otherwise comparable conditions, 
Morrison? has shown the effect of vinyl 
acetate recycle on product distribution 
as follows: 


Calculating yield Yield of Make per 
on ACOH C2H2 as lb HgO 
E.D. V.A. E.D. V.A. E.D. V.D. 
percent percent percent per cent 
97.6 2.4 79.0 5.6 158 6.6 
79.2 20.8 50.1 26 124 38 


In these runs, SO, was introduced in 
the form of acetyl sulfuric acid as has 
been outlined above. Make per pound 
HgO exceeds that obtained with other 
catalyst preparations by a significant 
amount. 

Commercial-grade glacial acetic acid 
and acetylene are satisfactory raw ma- 
terials for this process. The claim has 
been made* that impurities in acety- 
lene are responsible for the high rate of 
catalyst deterioration. To by-pass this 
difficulty, a two-stage system has been 
proposed in which acetylene absorption 
is carried out separately from the reac- 
tion stage. This modification does not 
appear to have found industrial 
application. 

Upon the completion of the reaction, 
crude ethylidene diacetate is freed of 
mercury sludge. To destroy residual 
mineral acid, the organic phase is 
treated with aqueous sodium acetate 
of sufficient concentration to show a 
higher specific gravity than ethylidene 
diacetate (1.0742). Vacuum distillation 
serves for the overhead removal of 
contained vinyl acetate and acetic acid, 
and finally for the purification of 
ethylidene diacetate. 

Decomposition of EDA: Decompo- 
sition of ethylidene diacetate to acetal- 
dehyde and acetic anhydride takes place 
readily at 150 C in the presence of 
zinc chloride. The operation is carried 
out continuously, with the products 
taken overhead and rate of feed 
matched to consumption. High yields 
are obtained — about 97 per cent of 
theory anhydride and only slightly in- 
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FIG. 2. Flow diagram of acetic-anhydride-from-acetaldehyde process. 


ferior recovery of acetaldehyde. 

There is a gradual build-up of im- 
purities in the reactor phase and a 
bleedstream must therefore be taken 
from time to time to permit undimin- 
ished progress of the reaction. In the 
course of such withdrawal, values are 
lost in the form of ‘organic material as 
well as of the contained catalyst. 

According to Schulze,® the rate of 
tar formation may be substantially de- 
creased in this reaction (and the amount 
of bleedstream may thereby be di- 
minished) by adding an organic zinc 
compound as modifier. Zinc chloride 
(or bromide) continues to be the prime 
catalyst. The modifier, which may be 
formed in situ, is an organic zinc de- 
rivative that will not decompose at the 
operating temperature and which is 
soluble in the reaction phase. Several 
Classes of modifiers are found to be use- 
ful, but best performance is reported 
with zinc acetamide. 

A typical reactor feed contains 500 
parts ethylidene diacetate, one part 
zinc oxide and 2.6 parts acetamide. 
After the batch has been raised to 150 
C, 1.5 parts zinc chloride are added. 
Ethylidene diacetate make-up is pro- 
vided continuously. The rate at which 
the catalyst and modifier must be intro- 
duced is determined by the size of the 
required bleedstream which, in the 
course of one hour, is of the order of 
2-5 per cent of the reactor’s liquid 
contents. 
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Oxidation of Acetaldehyde 


Reaction of acetaldehyde with gas- 
eous oxygen at 70 C and in the presence 
of maganese acetate will lead to the 
formation of acetic acid in approxi- 
mately 95 per cent yield. By a modi- 
fication of conditions, it becomes pos- 
sible to obtain direct conversion to a 
mixture of acetic anhydride and acetic 
acid in ratios as high as 60:40, without 
deleterious effect on yield (but with 
somewhat reduced conversion rates). 
Both of the products are, of course, 
salable. Alternately, an acetaldehyde 
oxidation plant may be operated in con- 
junction with an acetic acid cracker 
(see below) in which byproduct acid can 
be converted to the anhydride. 

The oxidation reaction proceeds via 
peracetic acid. 


responsible for acetic anhydride con- 
version to acid). 

The acetaldehyde route to acetic an- 
hydride has been reported for plants 
operated by Carbide and Carbon 
Chemicals Company in the United 
States and B. A. Shawinigan, Ltd., in 
Canada, as well as for two German 
installations (Schkopau and Knapsack). 

The oxidation is carried out in the 
liquid phase with suspended catalyst 
consisting of cobalt acetate and copper 
acetate in a weight ratio of 2:1. Two 
commercial methods of operation have 
been reported. 

In one of these versions, a diluent 
(ethyl acetate) is part of the reactor 
charge. It serves the primary purpose 
of suppressing side reactions in the 
oxidation stage which favor acetic 





CH,—CHO-+-0,-> CH, COOOH « « Ge 
. 7 2CH,, COOH 
CH,, COOOH + CH, CHO << (CH:'CO), O-+-H, (2b) 
Acetic 
Anhydride 


Concurrently, some acetic acid is 
hydrolized. To keep this side reaction at 
a minimum, operation below 35 C 
would be desirable. Nevertheless, some 
installations have found it necessary to 
operate in the range of 50 C to protect 
against an explosive build-up of per- 
acetic acid in the solution. (A careful 
analysis of the reaction mechanism® 
shows the simultaneous occurence of 
other side reactions which are also 


954 









acid formation at the expense of the an- 
hydride. Following the reaction stage, 
water must be immediately removed by 
distillation at low temperatures (to 
minimize hydrolysis losses). Here, ethy! 
acetate is of further assistance as 


azeotroping agent. 

The second industrial version effects 
oxidation in the absence of a diluent. A 
less favorable ratio of anhydride:acid 
is obtained in the product of this proc- 
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ess. The drawback is largely offset by 
the higher oxidation rates which are 
possible at these operating conditions. 

In the diluent-free process, low-tem- 
‘perature removal of water is achieved 
by vacuum distillation. Use of an 
azeotroping agent, such as ethylene 
dichloride, has been proposed for this 
operation. 

Oxidation in the presence of a di- 
luent: In this version of the process, the 
charge to the oxidizer consists of a 
solution of acetaldehyde in twice its 
volume of ethyl acetate, and contains 
one weight per cent catalyst (2 parts 
cobalt acetate:1 part copper acetate). 
The reaction is carried out at 50 C and 
30 psig. 

To maintain control over the prog- 
ress of the highly exothermic reaction, 
adequate cooling surface must be pro- 
vided, and oxygen is injected at various 
points along the path of liquid travel. 
Nitrogen is injected with the feed as 
carrier gas. 

The oxidation reactor in one com- 
mercial plant® is a vertical cylindrical 
vessel, 3 ft diam by 36 ft overall height. 
This unit is subdivided into 5 cooling 
sections and a head. Each cooling sec- 
tion is 6 ft high and is provided with 


a water-cooled coil offering 210 sq ft . 


heat exchange surface. All surfaces in 
contact with the reaction phase are 
made of aluminum. 

The liquid charge stock, together 
with suspended catalyst, is fed to the 
bottom of the unit, as is also a stream 
of nitrogen controlled to yield a vent 
gas of approximately 50 per cent oxy- 
gen content. Oxygen is introduced 
through feed nozzles provided near 
junction points of successive reactor 
sections. Perforated plates are pro- 
vided between sections to promote in- 
timate contact between liquid and gas 
phases. 

In this unit, acetaldehyde feed rate 
is 2200 lb per hour. Overall oxygen 
supply is controlled at about 1-2 pex 
cent in excess of stoichiometrical re- 
quirements. The distribution of oxygen 
to its 4 feed points may be individually 
controlled in accordance with the de- 
mands of uniform temperature distribu- 
tion throughout the reactor. It has been 
found in practice that proper control 
of cooling water supplied to each sec- 
tion permits equal rate of oxygen in- 
troduction through each feed nozzle. 

Per-pass conversion is almost com- 
plete, and only some 2-4 per cent of the 
acetaldehyde charge appears in the 
crude oxidation product leaving the top 
of the reactor. Acetic anhydride and 
acid are present in a ratio approximat- 
ing 55:45. Most of the balance is ethyl 
acetate and water, plus some ethylidene 
diacetate. A small amount of ester must 
be recovered by condensation from the 
vent gases. 
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Crude oxidation product passes di- 
rectly to the first stage of the fractiona- 
tion system. As has been pointed out, 
ethyl acetate serves in this version of 
the process as entrainer for water 
formation. It is feasible to carry out the 
azeotropic separation at atmospheric 
pressure, with a still temperature of 
105-110 C, and a reflux ratio of 3:1. 
The overhead consists of ethyl acetate, 
acetaldehyde, water, and some methyl 
acetate. Two layers are formed. The 
aqueous phase is withdrawn and ac- 
cumulated for eventual recovery of 
contained acetaldehyde and esters. The 
ester layer is partly refluxed to ihe 
primary column, as the balance is fed 
to a drying column. 

The desired products, together with 
some ethylidene diacetate and, of 
course, the metal salts which serve as 
catalyst, make up the bottoms product 
of the primary column. Hydrolysis in 
the course of the azeotropic distillation 
step is responsible for a reduction in 
anhydride:acid ratio to approximately 
50:50, sometimes even below this. 
There is no further change in this ratio 
in the course of final purification. 

A vacuum topping operation serves 
to separate acetic anhydride and acid 
from catalyst mud and most of the 
ethylidene diacetate that remain in the 
bottom product. Most of the catalyst 
mud is eventually diluted with acetic 
acid (ratio 1:3) and returned to the 
reaction stage. At the same time ethyli- 
dene diacetate is recycled in this fash- 
ion but does not apparently build up in 
concentration. 

The overhead of the secondary col- 
umn is fed to an acetic acid still, op- 
erated at 100-200 mm Hg. Its light 
product is 98-99 per cent acetic acid. 
The bottoms must be fractionated in a 
fourth column (at 30-50 mm Hg) for 
recovery of 95 per cent acetic anhy- 
dride, the balance being acetic acid. 

In this process, the production of 
1000 Ib 95 per cent acetic anhydride 
consumes "1680 Ib acetaldehyde, 3 Ib 
ethyl acetate, and 2 lb catalyst. One 
thousand and fifty pounds acetic acid 
and 30 Ib mixed esters become avail- 
able as by-products. 

Diluent-free oxidation: Oxidation in 
the presence of ethyl acetate has the 
severe disadvantage of imposing much 
ballast on the reaction space and of re- 
ducing the oxidation rate below per- 
formance in the absence of a diluent. 
In economic comparison, these draw- 
backs must be weighed against the more 
favorable anhydride:acid ratio which 
is obtainable in the presence of ethyl 
acetate. Operation has been carried out 
commercially both in the presence and 
absence of this diluent. 

At Knapsack, the diluent-free oxi- 
dation of acetic anhydride has been 
carried out on a batch basis. It should 


be pointed out, nowever, that this proc- 
ess is fully adaptable to continuous 
operation. 

Catalyst is introduced as a 10 per 
cent suspension in mixed acetic acid- 
anhydride, so that the charge consists 
of 1600 lb acetaldehyde, 20 lb cobalt 
acetate, 10 lb copper acetate, 270 Ib 
acetic acid-anhydride mixture. Oxygen 
is used as oxidizing agent. 

In this version of the process also, 
cooled aluminum reactors are used. 
Thorough stirring is provided (for the 
batch operation). The pressure is al- 
lowed to build up to 30-38 psig, and 
operating temperature is controlled at 
50-55 C. It has been reported that per- 
acetic acid formation above 45 C is 
below 0.2 per cent which is considered 
a safe value. At 35 C, on the other 
hand, peracetic acid content may be as 
high as 1.5 per cent which cannot be 
tolerated because of the resulting haz- 
ard of explosion. 

On a catalyst-free basis, the crude 
oxidation product contains 35-40 per 
cent acetic anhydride, 8-10 per cent 
water, 0.5-1.0 per cent acetaldehyde, 
0.5 per cent methyl acetate, and 49-55 
per cent acetic acid. 

A somewhat different system of 
water removal is employed in the first 
purification step. In the absence of an 
entrainer, the distillation is carried out 
at 30 mm Hg abs, with a bottoms tem- 
perature of 60 C. To minimize inier- 
vening hydrolysis, the crude oxidation 
product must enter this still within two 
hours of formation and it is held at 
2 C in the feed tank supplying the pri- 
mary column. 

A portion of the acetic acid make 
serves as carrier for the water of forma- 
tion and the overhead of the primary 
column contains some 15 per cent 
water and 80 per cent acetic acid. Most 
of the balance is unconverted acetal- 
dehyde and by-product methyl acetate. 
Subsequent distillation serves for the 
rectification of acetic acid contained in 
the overhead. 

Bottoms of the primary distillation 
are recovered by a plan following 
closely the purification method de- 
scribed above for the alternate oxida- 
tion process in the presence of ethyl 
acetate. 


Acetic Acid Cracking 

Direct dehydration of acetic acid is 
the route most commonly employed 
today for the production of acetic an- 
hydride. The process involves inter- 
mediate formation of ketene which 
combines with an equivalent amount of 
acetic acid to yield the anhydride. 

In its original version, the entire 
CH, COOH CH, =C=0-+H,0 
ee a eS eee 
CH, =C=0-+-CH,—COOH— 

a es Se 
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Here’s another typical example of how large processing plants have 
solved temperature checking problems, and cut thermometer costs 
besides. With a WESTON dial-type thermometer at every checkpoint, 
temperatures are read at a glance . . . in far less time, and with far 
greater accuracy. Their sturdy all-metal construction resists breakage, 
gives them far longer life on operating equipment. And the exclusive 
WESTON multiple helix employed assures dependable accuracy during 
all this long life. 
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Available in a broad selection of types, sizes, ranges and stem lengths, 
WESTON thermometers are today standard on all types of mobile and 
stationary equipment and machines, large and small; as well as on 
piping, conduit, ducts, etc. Ask your distributor, or local WESTON rep- 
resentative for complete information, or write for descriptive bulletin 

. WESTON Electrical Instrument Corporation, 614 Frelinghuysen 
Avenue, Newark 5, New Jersey. 


*This WESTON-made sens- 
ing element is the more 
costly, non-sagging, multi- 


of ple-helix. Carefully aged 
over a broad temperature 
. range for long periods, it 


assures better accuracy, $537 
. over a longer life. 
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CRACKING FURNACE 


FIG. 3. Flow chart of a process for cracking acetic acid. 


operation was carried out in a single 
reaction step. However, in this ap- 
proach, only some 30 per cent of the 
feed to the cracking furnace is usefully 
converted to ketene (equation /3/) and 
a crude product is obtained which con- 
tains 40-50 per cent unconverted acid. 

Lower steam and power consump- 
tion, as well as slightly higher yields 
(an improvement of about 3 per cent) 
can be achieved by carrying out reac- 
tions (3) and (4) in separate stages. By 
so doing, it becomes possible to con- 
vert some 80-90 per cent of the acetic 
acid fed to the cracker and to obtain 
a crude product assaying around 90 
per cent acetic anhydride. More favor- 
able economics favor this two-step op- 
erating scheme and have resulted in its 
almost universal adoption. 

Conversion of acetic acid is carried 
out wholly in the vapor phase. Various 
phosphates may serve as catalysts. Pre- 
ferred is the use of triethyl phosphate 
which is soluble in the feed and is 
readily vaporized with it. To forestall 
revision of ketene to acetic acid, it is 
necessary to neutralize contained phos- 
phate by injection of ammonia into the 
reactor product gases. 

Furthermore, liquid-phase contact of 
ketene with by-product water must be 
avoided and ketene is isolated in the 
gas phase by dephlegmation and sepa- 
ration from liquefied weak acetic acid. 
Rehydration of ketene at this stage can 
be suppressed by operating at reduced 
pressures. Thus the cracker outlet is 
held between 100 and 200 mm Hg. 
Product temperature at this point is 
in the range of 700 C. 

The primary reaction stage is in- 
tegrally constituted of two major proc- 
ess units; cracking furnace and equip- 
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ment for isolation of gaseous ketene. 
Gas-fired as well as electric reaction 
furnaces are in industrial operation. 

Principal variables affecting per- 
formance are material of construction 
in contact with the hot vapors, catalyst 
concentration, temperature, contact 
time in cracker, and operating pressure. 

The choice of metal in contact with 
the hot process phase is dictated pri- 
marily by mechanical consideration ob- 
taining at the high operating tempera- 
tures and by the need for adequate 
corrosion resistance on both process 
and fuel side. Of equal influence on 
choice is the carbonization tendency ex- 
hibited by hot acetic acid in the pres- 
ence of some metals, notably nickel. In 
effect, selection is thus limited to ferro- 
chrome alloy with nominal nickel con- 
tent of zero. Satisfactory performance 
has been reported in British and Ger- 
man commercial practice with reactor 
coil steel of nominal composition 23 
per cent Cr, 1.5 per cent aluminum, and 
1.5 per cent silicon. 

Effect of catalyst (triethyl phosphate) 
concentration on per-pass conversion 
has been determined by Loveless.? A 
critical value is observed, below which 
conversion drops off rapidly, while 
higher concentrations bring only little 
improvement. At the operating condi- 
tions chosen for Loveless’ evaluation, 
this critical catalyst contact occurs at 
.30-.35 wt per cent (based on acid 
charged to furnace). Somewhat lower 
catalyst rates (.23 per cent) have been 
reported for two commercial installa- 
tions.® 

Optimum conversion was observed 
by Loveless at about 740 C. However, 
this is not necessarily the best operat- 
ing temperature since, at this level, 


yield loss to waste product is already 
quite high (approximately 18 per cent 
of total converted furnace acid.) Above 
this temperature, yield losses rise rap- 
idly, while below it a satisfactory drop 
occurs. Thus, at 730 C, destructive side 
reactions account for only 10 per cent 
of the converted furnace acid. It must 
be kept in mind that this stream is only 
about 52 per cent of the total acid fed 
to the process — the balance being used 
for reaction with ketene in the secon- 
dary reaction stage (equation 4). Thus, 
a yield loss of 10 per cent in the crack- 
ers is equivalent to only about 5 per 
cent waste in the overall process. Op- 
erating temperatures in commercial 
usage are generally in the range 700- 
710 C (at reactor coil exit). 

Operating pressure influences per- 
formance significantly. The best level is 
intimately related to flow rate, and is 
found in the range 100-200 mm Hg. 
From the point of view of ketene yield, 
operation near the lower end of this 
range would be desirable in the ketene- 
acetic acid separator. A plant, operated 
by Courtaulds, Ltd., is based on a de- 
sign pressure of 120 mm Hg. 

Nevertheless, some other commercial 
installations are being operated at 
slightly higher pressures (150-180 mm 
Hg). The somewhat poorer conversion 
in the ketene step is offset by better ab- 
sorption in acetic acid in the secondary 
reaction stage. 

Decomposition losses in the cracker 
lead primarily to gaseous products, 
plus small amounts of acetone and con- 
densation products. In commercial op- 
eration, some five to six per cent of the 
furnace acid is decomposed. Typical 
analyses for off-gases at two different 
plants are as follows (air free basis): 
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DRY air protects against freeze-ups 
and prevents harmful moisture from 
causing sludge or rust that may clog 
delicate instrument orifices. DRY air 
insures a clean, free flow to finely bal- 
anced controllers, valves and instru- 
ments ... actually reducing mainte- 
nance problems. 

Prevent harmful moisture condensa- 
tion in air lines and obtain a flow of 
clean, DRY air by installing a Lectro- 
dryer* and a Lectrofilter* at your air 
compressor. The filter frees the air of 
oil and grime after it leaves the com- 
pressor. The Lectrodryer continuously 
and automatically DRYs the air to 
dewpoints as low as - 100°F, depend- 
ing on your need. 

Investigate the new “BY” Lectro- 
dryers. They’re designed especially for 
instrument air service. They contain 
no moving parts, assuring minimum 
maintenance. And their DRYing 
adsorbent, Activated Aluminas, will 
not wear out. 

Write for the booklet Because Mois- 
ture Isn’t Pink. Itdescribes Lectrodryers 
and how industries are using them. 
We will welcome any inquiry you 
might have regarding DRYness engi- 
neering. Pittsburgh Lectrodryer 
Corporation, 334 32nd St., Pittsburgh 
30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 
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Unavoidably, some carbon forma- 
tion accompanies the reaction and the 
coils gradually become fouled by a de- 
posit of soot (containing also phos- 
phorous pentoxide from the catalyst). 
It becomes therefore necessary to clean 
out the tubes every two to four weeks. 
Purity of feed acid is of signal in- 
fluence on the extent of decomposition 
to carbon and to other by-products. 
After dephlegmation, ketene — sub- 
stantially free of acetic acid and water 
— is absorbed in glacial acetic acid 
with which it reacts to yield acetic 
anhydride. Adequate heat removal 
facilities must be provided in the two 
countercurrent absorption stages which 
serve for complete utilization of the 
ketene feed. Fresh glacial acetic acid 
is contacted with the nearly spent 


gas in the second absorption tower. The. 


liquid make of this unit serves as scrub- 
bing medium for the fresh ketene 
stream entering the first absorber. 
Liquid leaving this unit contains acetic 
anhydride in 85-90 per cent concen- 
tration. 

The absorption is carried out at 35- 
50 C, depending on available cooling 
water. Tower capacity can be raised by 
lower operating temperatures, but is 
boosted even more effectively by de- 
creasing the anhydride content of the 
make or by raising the operating pres- 
sure. Thus, the pressure requirements 
for high ketene absorption rates are di- 
rectly opposed to the beneficial effect 
of reduced pressure on cracker per- 
formance. 

Fig. 3 shows the flow plan employed 
in the manufacture of acetic anhydride 
from its acid. For the production of 
1000 Ib acetic anhydride, the total 
acetic acid feed is 1330 lb. Of this, 
52-53 per cent is charged to the evap- 
orators of the cracking section, where- 
as the balance serves as feed to ihe 
absorbers. Since, in the process, some 
90-95 lb acetic acid become available 
in weak (35-38 per cent) recoverable 
form, net consumption is about 1240 
Ib per 1000 Ib anhydride. This is a 
yield of nearly 95 per cent of theory. 

Furnace acid is evaporated. En route 
to the cracker, it is mixed with .20-.30 
wt per cent vaporized triethyl phos- 
phate. Pressure in the evaporators is not 
critical and is set by pressure drop 
through the system to the cracker coil 
exit which is held at 120-160 mm Hg 
abs. 

Reactor gas, rich in ketene, is 
stabilized by injection of ammonia 
(about 1 Ib per 4.2 lb triethyl phos- 
phate). It is cooled to about 0 C. 
Condensate formed during this step, 
separated in a knock-out pot and with- 
drawn as 35-38 per cent acetic acid. 
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FIG. 4. A typical pump gallery in an anhydride plant. 


The gas-stream passes directly to ab- 
sorber No. 1 where it is contacted with 
rich liquor from the second absorber, 
containing 15-35 per cent acetic anhy- 
dride in acetic acid. The liquor is re- 
circulated through the tower, but a por- 
tion of the bottoms stream is with- 
drawn. This crude product contains 
89-93 per cent anhydride. 

Gases leaving the No. | absorber are 
depleted of residual ketene in a second 
absorber. Its liquid feed is glacial acetic 
acid. The liquid product — a 15-35 per 
cent ‘anhydride solution — serves as 
feed to No. 1 absorber. 

The gaseous effluent from No. 2 
scrubber is substantially devoid of 
ketene. It still contains, however, some 
acetic acid values that are recovered in 
a succession of two washer columns. 
The first of these is fed with brine- 
cooled crude acetic anhydride, while 
weak acetic acid at 0-5 C serves as 
scrubbing medium in the second 
washer. A final caustic wash serves to 
neutralize the spent gases before they 
are vented. 

A system of three continuous frac- 
tionating column serves for purification 
of crude anhydride. Overhead of the 
primary column is crude acetic acid, 
while glacial acid is the product of the 
secondary column. The last stage yields 
acetic anhydride as overhead in con- 
centrations as high as 98-99 per cent. 

Copper or stainless steel may serve 
as material of construction for process 








Courtesy: Courtaulds, Ltd. 


equipment throughout the plant except, 
of course, in the high-temperature zone 
where nickel-free ferrochrome alloys 
is used. Stainless steel has the advan- 
tage over copper of causing less dis- 
coloration and the latter consideration 
has also led to the use of silver coils 
in the condenser of the pure acetic an- 
hydride column. 

Corrosion troubles have been en- 
countered particularly in the acetic an- 
hydride evaporators. This difficulty can 
be overcome, in part, by periodic with- 
drawal of liquid acid from the evap- 
orator, in which chlorides and other 
objectionable impurities tend to build 
up. 

Acetone Route to Acetic 
Anhydride 

Ketene, intermediate in acetic an- 
hydride production from acetic acid, 
may also be obtained in industrially at- 
tractive yields by the thermal decom- 
position of acetone. 

Use of this route to acetic anhydride 
has been reported for plants operated 
by Carbide and Carbon Chemicals 
Company (Whiting, Indiana) and by 
E. I. du Pont de Nemours and Com- 
pany (La Porte, Texas). Latest unit of 
this type was taken on-stream in 1953 
by Courtaulds, Ltd., (England). 

The reaction system underlying this 
process involves the thermal cracking 
of acetone to ketene which is then con- 
densed with acetic acid to form acetic 
anhydride. 


O 
CH,—C—CH,->CH,-++CH,=C=0 (Say 
cH,=c=0+cH,—c  ° @OULOO.LO. ....-... 


\.OH 
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In its first year (' P 
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the Greatest Gasoline 


Development in 3l Years... 


engines 


has re-powered 8 million 


TCP*, the shell discovered additive, blended 


into Shell Premium Gasoline, controls pre-ignition 


and spark plug fouling caused by lead and 


carbon deposits. Increases power up to 15% 


... spark plug life up to 150% 


An entirely new gasoline, Shell Premium Gaso- 
line with TCP, was first introduced to American 
motorists 12 months ago. 

Because it overcomes the greatest cause of 
power and fuel loss affecting today’s engines, it 
was hailed as the greatest fuel development since 
the introduction of tetraethyl lead in gasoline 
back in 1922. 

In the first year following its announcement, 
Shell Premium with TCP has met with outstand- 
ing success. It has re-powered more than 8 million 
engines. 

If you are not among the millions of motorists 
who are enjoying its benefits today, it will pay 
you to do so. 


SHELL PREMIUM GASOLINE with TCP 


The most powerful gasoline your car can use 





Shell Premium with TCP will increase the power 
of your engine up to 15%. It also prolongs the life 
of your spark plugs up to 150%. 

Shell Premium with TCP is an exclusive devel- 
opment of Shell Research and is available at al! 
Shell Dealer Stations. 

*TCP: the unique gasoline additive discovered by Shell 
Research. Only Shell and its authorized licensee, Con 
tinental Oil Company, have the full knowledge of the 


proper use of TCP additive. Trademark owned and 
patent applied for by Shell Oil Company. 
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FIG. 5. General view of a plant for the synthesis of acetic acid from acetone; Courtaulds, 


Ltd., London, England. 


The cracking reaction takes place to 
a significant extent at temperatures 
above 500 C but, for satisfactory con- 
version, Operation must be in the 700- 
850 C range. 

A number of side reactions, result- 
ing notably in formation of ethylene, 
carbon monoxide, hydrogen, and car- 
bon, take place in the course of ace- 
tone cracking. Their extent is signifi- 
cantly influenced by engineering vari- 
ables (material of construction in con- 
tact with reaction phase, degree of 
turbulence, etc.). Daroux,® who used 
cracking tubes of 25/20 chrome- 
nickel steel found that initial conver- 
sion led almost entirely to carbon and 
hydrogen. As coke built up on the tube 
wall, the dehydrogenating character of 
the metal surface was gradually sup- 
pressed and good ketene formation was 
obtained. However, carbon build-up re- 
quired periodic purge by steam and 
air. Upon resumption of operations, 
ketene formation was again quite low 
at first. 

This difficulty could be effectively 
overcome by the addition of small 
amounts of carbon disulfide to the feed, 
which resulted in almost complete re- 
pression of the dehydrogenation re- 
action even in fresh tubes. 

At steady state, ketene yield is, above 
all, a function of the acetone conver- 
sion taken per pass. Following is a 
comparison of Daroux’s results with 
those obtained by Morey?® at 700 C in 
a copper tube and with undoped feed 
(note that carbon formation is not a 
serious problem in the absence of iron 
or nickel): 








Per cent ketene yield 





Per cent acetone conversion per pass (Daroux) (Morey) 
10 Mina a eee 86 82 
a 80 75 
20.. 75 67 
25 3 70 58 


The extent of conversion is con- 
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trolled by adjustment of contact time 
(.25-.75 seconds) to the operating tem- 
perature. Courtauld’s plant is designed 
for a per-pass acetone decomposition of 
25 per cent at maximum throughput. 
Of course, whenever indicated, opera- 
tion is possible at lower rates with con- 
comitant raw materials savings. 

Methane constitutes the bulk of the 
acetone- and ketene-free off-gases. The 
following typical composition is cited 
for acetone cracking at 10 per cent con- 
version, with a contact time of 0.4 
seconds. 


Per cent 
Ci ntsen cues 0.4 
Unsaturated hydrocarbon< 3.7 
> SES 11.8 
RISA 1.6 
WR ecktunadaes 82.5 


100.0 

At higher conversion, the methane 
content recedes, since formation of this 
hydrocarbon is tied to the efficiency of 
the primary reaction. These off-gases 
serve as fuel in the reaction unit. 

To minimize thermal decomposition 
of ketene and permit accurate control 
of the extent of conversion, the hot 
product gases must be shock-cooled 
immediately upon issuing from the 
reactor coil. In a plant designed for the 
production of acetic anhydride, the 
quench liquor may be a recycle frac- 
tion, rich in acetic acid, which is ob- 
tained in the purification section. This 
liquor is injected directly into the prod- 
uct gases at a point near the outlet. 
From here the cooled vapors are led 
to a quench tower in which they are 
contacted with more acetic acid-rich 
liquor. The circulating liquid leaving 
the tower bottom must be filtered for 
the removal of suspended carbon 
particles. 

The gas phase, taken overhead from 
the quench tower at 150 C, consists of 
the permanent gases, together with 
acetone, ketene, and acetic acid. In 
the course of subsequent condensation, 


contained acetic acid and ketene react 
directly to form acetic anhydride. 

The cooled residual gases must be 
scrubbed further for the recovery of 
unremoved valuable products. Again, 
a recycle liquor is used — this One de- 
void of acetone but rich in acetic acid, 
A water scrubbing step is provided to 
recover contained acetic acid from the 
gases which are finally neutralized by 
caustic scrubbing before they may serve 
as fuel. 

The main product stream is freed of 
acetone in a primary distillation step, 
The bottoms serve, in part, as feed to 
the quench tower. A side-stream is con- 
tinuously taken to an acetic acid tower. 
The acid, taken overhead, is recycled 
to the process. The bottoms, which con- 
sist primarily of acetic anhydride, are 
fractioned for purification of the plant 
product. 

In this discussion, primary emphasis 
has been placed on the production of 
ketene for direct conversion to acetic 
anhydride. While this is, of course, its 
most important use, ketene serves also 
as raw material in a number of other 
industrial synthesis. For such applica- 
tions, different means of recovery must 
be employed in treating the cracker 
gases. Inert quenching liquors, such as 
acetone, are covered for this purpose 
in the patent literature. Ketene may 
then be purified by fractionation. 

Alternately, an alcohol may be used 
as part of the quench liquor in installa- 
tions where an acetate ester is the de- 
sired product. Be it noted, however, 
that the reaction between ketene and 
alcohols does not proceed to comple- 
tion in the absence of a catalyst (e. g. 
sulfuric acid) and a finishing reaction 
stage is required. 

Ketene has found use as a dehydrat- 
ing agent in the production of butyric 
anhydride. Also of importance is its 
dimer, diketene, which serves as inter- 
mediate in numerous industrial syn- 
theses (of acetoacetic esters, some di- 
ketones, dehydracetic acid, etc.). 

In addition to its production from 
acetone, ketene may also be derived by 
cracking acetic acid, an operation 
which provides a sizable share of the 
nation’s acetic anhydride output. 
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FIG. 1. 


FIG. 1. Eighty per cent of employees are Bahraini of whom 200 
have been employed for 15 years. Here Bill Wren shows trainees 


how to remove valve from a by-pass. 


FIG. 2. On the job training consists of “learning by doing,” as 


Schooling in Skills: 





FIG. 2. 





FIG. 3. 


Bert Littlefair is “doing” a facing operation in the machine shop. 
Over 1500 employees have become instructors. 


FIG. 3. Maintenance and construction trades are supervised 


largely by non-Bahraini. Vertical butt weld meets inspection. 


BAPCO in Bahrain 


Pearl divers and date cultivators in Middle East state 


learn drilling-to-refining know-how ‘‘overnight"’ 


WHEN the first group of Americans, 
loaded with tools and equipment ap- 
peared on Bahrain in 1931, there was 
little to suggest that their arrival 
marked the advent of a new center of 
world oil. And there was little to sug- 
gest that the inhabitants of Bahrain 
would soon turn their hands to occu- 
pations and activities other than pearl 
diving, date culture, and the maritime 
trades. Few of the original party sus- 
pected they would find as rich a reser- 
voir of skills as of oil. Yet today, a gen- 
eration later, thousands of Bahraini, 
particularly after the construction and 
subsequent expansion of the refinery, 
have acquired trade, clerical, technical 
and even professional knowledge and 
skills through their employment with 
The Bahrain Petroleum Company 
Limited (Bapco). Today, Bahraini re- 
finery operators, tradesmen and in- 
structors assume responsibilities they 
had not dreamt of a generation ago. 
This is not so simple as it sounds, 
however, and it has been possible only 


RUSSELL M. BROWN 


because of the wholehearted coopera- 
tion of His Highness, The Shaikh of 
Bahrain, the British Government and 
the patient labors of thousands of non- 
Bahraini employees coming from the 
United Kingrom, Austrailia, Canada, 
Eire, Goa India, Pakistan, Scandinavia, 
South Africa, the United States and 
elsewhere who shared their skills and 
knowledge with the peoples of Bahrain. 


Oil Brings Industrialization 

Bahrain is an archipelago named 
after its largest island, emerging mid- 
way in the Persian Gulf about 20 miles 
off the Arabian mainland. Bahrain was 
well known in antiquity and even up to 
the present as a major center of trade 
in the Persian Gulf. In modern times, 
it has also become known as a major 
pearling center and until recently, 
hundreds of boats put out during the 
pearling season to reap the rich harv- 
ests from the oyster beds offshore. Ag- 
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riculture on the desert island was lim 
ited to a narrow horseshoe-like belt 
around the northern strip of the island 
where date trees grow in profusion. 

The discovery of oil on this tiny 
island wrought great changes in the 
economy of Bahrain and the life of its 
peoples. The transition to industria! 
civilization that took a century or more 
in many Western countries had to be 
achieved almost overnight. And it had 
to be a transition that harmonized with 
the culture and traditions of the 
Bahraini. 

The Caltex Group of companies has 
always followed a poiicy of conducting 


. its activities so as to confer the maxi 


mum social and economic benefits upon 
the countries in which it operates. This 
does not mean a welfare program o! 
paternalism but a policy of integrating 
its activities with those of Bahrain in a 
cooperative venture to develop the re 
sources of the island shaikhdom. In 
this sense, the relationship is a working 
partnership designed to equip Bahrain 
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and its people to assume the responsi- 
bilities of an industrial nation in a com- 
petitive world. 

The necessity for a policy of this 
sort was evident as Bapco began its 
operations on Bahrain. The pearling in- 
dustry, the principal source of liveli- 
hood for many Bahraini, had suffered 
two blows from which it never re- 
covered. One was the Great Depress- 
ion and the other, the competition of 
Japanese cultured pearls. As a direct 
consequence, many Bahraini were 
forced to seek other means of support. 

Almost coincidentally, oil was dis- 
covered on Bahrain and a new industry 
born on the island. This industry has 
grown rapidly and the employment op- 
portunities continue to offer a challenge 
to Bahraini anxious to provide greater 
security for themselves and their fam- 
ilies. It was necessary, of course, to 
bring many non-Bahraini to Bahrain in 
order to establish the new industry. 
But from the very beginning, there 
were employed as large a number of 
Bahraini as possible, recruiting expatri- 
ates only to the extent that the desired 
skills could not be found on Bahrain. 
Middle East nationalities have always 
constituted the great majority of em- 
ployees and in 1952, 6778, about four- 
fifths, were recruited locally. Of these 
more than one quarter have served 
for 5 years or more, and over 200 con- 
tinuously for 15 years or more. (Fig. 1) 

One reason for this has been new 
opportunities within the company. Lo- 
cally recruited employees have proved 
quick to learn and able to acquire the 
highly technical skills by watching 
skilled employees who had come from 
other lands. They soon demonstrated 
their ability to “catch on” and to per- 
form first the more simple and then the 
more complex routines of the various 
jobs. They learned to work on the floor 
of the drilling rigs and how to latch 
fast moving elevators to drill pipe high 
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up on the derrick. Others learned to 
gage tanks, make up pipe fittings, drive 
trucks and tractors, take samples, con- 
duct laboratory tests, build houses, 
weld, and to perform the many other 
tasks that keep operations going. 


Native Talent 

In the course of time, it became 
fully appreciated that the talents of the 
Bahraini constituted a resource of great 
material and moral value to the oil 
business, as well as to their nation’s 
future. In order to intelligently develop 
human resources, formal training pro- 
grams were organized to continuously 
advance its employees. The theme of 
these programs has been “learning by 
doing.” And “on the job” training pro- 
grams have performed the major part 
of the job of preparing ambitious 
Bahraini for positions of greater re- 
sponsibility. (See machine shop, Fig. 2) 

At a very early stage, it was con- 
cluded that only “on the job” training 
could answer the problem of equip- 
ping large numbers of employees to fill 
the many different types of positions in 
the company. In carrying out “on the 
job” training, there was extensive use 
made of the experience of American 
industry during World War Il. All 
supervisors received the familiar Job 
Instructor and Job Relations Training 
Courses. Job instructor training was 
also given many other employees in- 
cluding eligible Bahrainis and to date 
over 1500 employees have qualified as 
job instructors equipped to carry out 
the task of transmitting their skills to 
others. 

To ensure complete and thorough in- 
struction, job training manuals have 
been prepared for over two hundred 
jobs, mainly in the refinery, containing 
a list of the tasks comprising each job. 
Where required, job breakdowns, based 
on the “Training Within Industry” pat- 
tern of steps and key points to outline 
the correct method of performing each 
operation or task, have been prepared. 
In addition, more than 500 simplified 


sketches and diagrams were drawn to 
illustrate the manuals and provide vis- 
ual aids for the understanding of com- 
plex processes and equipment. 

Through “learning by doing,” Bah- 
raini now operate refinery units, tank 
batteries, pumping stations, etc. and 
several have assumed senior and super- 
visory positions. In the refinery, Bah- 
raini are in full charge of a vacuum dis- 
tillation unit, an acid manufacturing 
plant, and an asphalt converter, among 
other refinery units. Other Bahraini 
occupy senior positions on the giant 
“Cat Cracker” and crude distillation 
units. In the drum manufacturing plant, 
which turns out upwards of 70,000 
drums each month, they perform all the 
production operations. 


Foreign Supervision 

The maintenance and construction 
trades are so far supervised largely 
by employees from other lands. Almost 
a hundred locally recruited employees, 
however, act as “tindals” or squad 
leaders supervising the activities of 
four or five times as many others. One 
long service Bahraini has risen to a top 
supervisory position in the company’s 
housing construction program. (Fig. 3) 

In the producing field, the drilling 
rigs are now manned by Bahraini crews 
under the direction of an European or 
American driller. They also operate 
the crude oil tank batteries under the 
supervision of one European foreman. 

In the other fields as well, Bahraini 
have developed new skills. They have 
been taught to operate typewriters, 
multilith machines, motion picture pro- 
jectors and photo-reproduction equip- 
ment. The office services section sup- 
plying the needs of the entire company 
is staffed. with locally recruited em- 
ployees and supervised by a Bahraini. 
Locally recruited employees have been 
trained to operate all of the major mo- 
tor equipment from passenger cars to 
bulldozers and heavy cranes. At the 
company’s hospitals, trained Bahraini 
male nurses and laboratory assistants 





A new project named Nitrogen 
Constituents in Petroleum and to be 
identified as API Research Project 52, 
has been established by the Amer- 
ican Petroleum Institute as part of its 
continuing program of fundamental 
research on the composition and 
properties of crude oil. The inaugural 
meeting of the Advisory Committee 
and Directors of the project took place 
on March 27, 1954, in the new Sci- 
ence Building of the University of 
Kansas, Lawrence, Kansas. The mem- 
bership of the Advisory Committee 
follows: G. R. Lake (Chairman), Union 
Oil Company of California; Harry 
Levin, The Texas Company; A. P. Lien, 





API Research Project 


Standard Oil Company (Indiana); F. 
P. Richter, Socony-Vacuum Labora- 
tories, and C. K. Viland, Tide Water 
Associated Oil Company. 

The project will be divided thus: 

1. ‘Fundamental Studies on Sep- 
aration and Synthesis,"’ located at 
University of Kansas, Dr. C. A. Van- 
derWerf, director. 

2. ‘Sample Preparation, Proper- 
ities, and Segregation,"’ located at 
Laramie, Wyoming, Station of U. S. 
Bureau of Mines, J. S. Ball, director. 

3. “‘Thermodynamic Studies,"’ lo- 
cated at Bartlesville, Oklahoma, Sta- 
tion of U. S. Bureau of Mines, Dr. 
Guy Waddington, director. 
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: refining, it is apt to create a corrosion problem. 
. Some of the most troublesome occur in: 
n 1. Caustic regeneration in mercaptan 
t, removal processes. 
0 2. Lube oil and wax treatment. 
” In both processes, Monel is widely used for 
equipment that must stand up under corrosion 
by hot caustic solutions. 
n In caustic regeneration, you find Monel used 
for the regenerating towers, for pumps, piping, 
ly os gs! . pumps, piping 
st preheaters and reboilers. For parts where tem- 
S, peratures may reach or exceed 500°F., as in 
id evaporator tubes, Inconel is to be preferred for 
of ' its superior resistance to sulfide-containing 
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ne caustics. 
»p In the large outdoor agitators where hot wax 
rs is allowed to settle, then washed free of excess 
3) caustic left after neutralization processes, 
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WS solution to the corrosion problem. Both nickel oo ie 
or and Monel equipment are used to store caustic it ee oS a 
ite solutions. “S” Monel, with its excellent anti- ee . gre : 
he galling properties is combined with Monel in Regenerator Tower in Unisol* Process Installation 
in. hard-to-lubricate pumps to prevent seizing. at Atlantic Refining Company's Philadelphia refinery. In this 
ini tower mercaptan-contaminated methanol-caustic soda solution is 
ve orn ; iti ie regenerated by stripping with steam. Its solid Monel construction 
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= ; *Licensed by Universal Oil Products, Chicago. 
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: of 6 ft. are lined with 
Vapor Section of Caustic Soda Regenerator Monel to withstand cor- 
Suaticien rosion by hot caustics. 
rate, in. 
Material per yr. Conditions 
Inconel 0.0003 Solution contained 13.2% 
Monel 0.002 sodium hydroxide, 0.37% THE INTERNATIONAL NICKEL COMPANY, INC. 
Nickel ~ 0.002 sulfide sulfur, 0.80% mer- 67 Wall S Now Vek & 1. ¥ 
Next Best 0.013 captide sulfur. Temp. 300° all Street a ee ae a 
(Av.); Duration, 55 days. 
Monel... for minimum maintenance 
| Inco Nickel Alloys 
Have you a caustic soda corrosion (or purity) problem? Biv nco y 
Then get in touch with Inco’s Corrosion Engineering Section. 
Write: International Nickel Company, Inc., 67 Wall Street, 
New York 5, N. Y. 
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FIG. 4. LANGUAGE difficulties were solved by having advanced Bahrainis, such 





as Ahmed Malabary, conduct training courses in Arabic. 


assist other employees back to health. 

Several Bahraini employees have 
made their careers in administering the 
personnel affairs of their fellow Bah- 
raini employees. Still more have 
mastered their work to the point where, 
as job instructors, they teach others 
their acquired skills. 

Although on the job training is the 
principal reliance of the overall Bapco 
employee development program, it is 
supplemented by a variety of “off the 
job” programs. 


Teaching and Learning Languages 

It was soon recognized that lan- 
guage presented a barrier to the ad- 
vanced training of many Bahraini em- 
ployees. Although the Bahrain Gov- 
ernment has an excellent education 
system, it has only recently reached 
that level and many company employ- 
ees never had the opportunity of be- 
coming literate in their own language. 

Job training in Bahrain presents 
language problems not found in the 
U. S. since Bahraini employees speak 
only Arabic and the native tongue of 
their instructors is English. This prob- 
lem has been surmounted in part by 
offering colloquial Arabic instruction 
to English-speaking employees and also 
by utilizing the services of advanced 
Bahraini as job instructors. The Job 
Instructor Training Manual has been 
translated into Arabic. More than 350 
Bahraini employees have already taken 
the course to acquire the skills to in- 
struct their fellow employees. (Fig. 4). 

The most satifactory answer to the 
problem appeared to be formal instruc- 
tion in trade English and arithmetic 
for Bahraini employees. English was 
chosen in preference to Arabic since 


C-44 


the latter lacked equivalents for the 
many technical terms used in the pe- 
troleum industry. A four-month ele- 
mentary course was designed and the 
first course, given to 38 employees, 
began in 1948. 

The classes met first at Zellaq, a 
village on the west coast, in former 
bachelor quarters. This has since been 
replaced by a modern, air-conditioned 
school which includes a large audi- 
torium. The school program also ex- 
panded and now provides more ad- 
vanced education in English and arith- 
metic and a commercial course for 
clerk/typists. 

Employees with more than one 
year’s service and under 30 years of 
age are eligible for the school upon 


recommendation of their supervisors, 
During attendance at the school, they 
receive full wages, two sets of uni- 
forms and an ample luncheon served 
daily without charge. At present nearly 
100 employees are taking advantage 
of the opportunities at the Bapco 
School every four months. (Fig. 5) 

The Bapco school is part of the train- 
ing and education center due to be com- 
pleted this year. Now under construc- 
tion is a craft training center which 
will consolidate “off the job” training 
facilities for machinists, electricians, 
instrument mechanics and garage me- 
chanics. Fully equipped with machine 
tools and equipment, this will go far 
toward meeting the need for advanced 
training in these trades. 

A short distance away, a driver 
training school is operated to train mo- 
tor vehicle operators. Laid out among 
the sand dunes, the course provides ex- 
perience in a number of different driv- 
ing situations. 

Several miles way, the refinery weld- 
ing school provides instruction in flame 
cutting and oxy-acetylene and electric 
arc welding. Training is provided at all 
levels from tack welding steel walkways 
to code welding of the special alloy 
steels and high pressure equipment 
used in refinery processes. (Fig. 6) 


On-the-Job Training 

Also at the refinery, there is under 
construction a unique facility for train- 
ing in the maintenance trades. One 
disadvantage of “on the job” training 
is the possibility that pressure of work 
may be such as to leave little oppor- 
tunity for training. School training, on 
the other hand, may be too academic 
in character and not sufficiently prac- 
tical. The solution, as worked out at 
Bahrain, is to provide facilities for “on 
the job” training under “off the job” 





FIG. 5. AT SCHOOL employees get two sets of uniforms, one Arabic, the other 
western. Sayed Essa bin Sayed Moshin conducts an elementary class 
for students wearing parts of both at once. 
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. ... reliable sorptive minerals for 
ys petroleum and chemical processing 
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WANT TO PURIFY BY ADSORPTION? 


There’s an Attapulgus or Porocel adsorbent to fit your process technique for 
removing odors, colors, tastes, moisture, acids, sulfur, fluorides and unsatu- 
me rates from process liquids or gases. Materials treated in principal applications 
ng are: motor oils and other lubricating, specialty, and technical oils; petrola- 
rk tums and waxes; aviation and motor gasoline stocks; kerosene; diesel and 
Or heating oils; chemicals and petrochemicals. 
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at HAVE CATALYST OR CATALYST CARRIER NEEDS? 


b” Our sorptive minerals are recognized standards in desulfurization, reforming 
and isomerization systems—catalytic removal of unsaturates—conversion of 
ies sulfides to elemental sulfur—fiuid catalyst applications—as catalyst carrier 
in copper sweetening processes. 





WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for drying 
air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES 


Mine and plant facilities permit prompt and economical production of grades 
meeting individual customer specifications. Our laboratories and technical 
staffs are ready to assist in research, development, design and operating 
problems. Your inquiries are invited. 








POROCEL 


Corporation 


ATTAPULGUS Division 


Minerals & Chemicals Corporation of America 





ATTAPULGUS 
— 


DEPT. Y, 210 WEST WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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conditions. Refinery equipment includ- 
ing a small fractionating column, re- 
boilers, heat exchangers, pumps and 
other refinery equipment have been 
assembled from salvaged and inop- 
erative stock to form a typical re- 
finery unit. Opportunity will be af- 
forded here to train boilermakers, pipe- 
fitters and other refinery maintenance 
tradesmen. 

The Bahrain Government technical 
school offers, instruction at the sec- 
ondary level and every year has ac- 
commodated a special group of Bapco 
employees for a course in basic work- 
shop practice. This illustrates the close 
working relationship that characterizes 
Bapco’s activities in Bahrain. 

Close liaison and cooperation are 
maintained between the company and 
Government educational authorities. 
Bapco’s educational efforts are not 
competitive in any way but are limited 
to supplementing and encouraging the 
regular educational programs of the 
Bahrain government. In 1952, the com- 
pany constructed schools in three out- 
lying villages, turning them over upon 
completion to the Bahrain Government 
to operate. 

Advanced education is supported by 
providing company scholarships to en- 
able deserving Bahraini to complete 
their seconday school education in the 
Government schools. 

The company’s basic policy is well 
illustrated by its voluntary evening 
classes for employees. Evening classes 
were started because many employees 
were barely literate and it appeared 
that some action would have to be 
taken to remove this barrier to further 
advancement. The resulting program of 
voluntary evening classes for Bahraini 
employees covers the same ground in 
elementary English and arithmetic as 
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FIG. 6. WELDING school teaches flame cutting, oxy-acetylene and FIG. 7. BAPCO offers employment and industrial training 
electric arc welding. Here Dic Heathershaw explains 
the uses of different electrodes for arc welding. 


the four-month Bapco school course; 
but since the two hour meetings are 
held only twice a week, the subject 
matter takes much longér to cover. The 
response among employees has been 
very enthusiastic and it is planned to 
offer additional classes in other villages 
where employees are concentrated. No 
charge is made for tuition or books and 
the classes are conducted by qualified 
Bahraini teachers from the Training 
and Education Division. 

The close cooperation with the Gov- 
ernment Education Department is well 
illustrated by the company’s practice 
of offering summer employment and 
industrial training to Bahrain Govern- 
ment secondary and technical school 
students. The number of those who 
have taken advantage of this opportun- 
ity has steadily increased and in 1953, 
over 80 schoolboys spent their three 
months vacation with Bapco. (Fig. 7) 

Bapco’s training and education 
efforts cover a wide range of activities 
from job training to university scholar- 
ships. Wherever possible, Bapco has 
endeavored to use Bahraini employees 
to train fellow Bahraini. This is clearly 
exemplified in the orientation progams 
which are conducted by Bahraini in- 
structors. All new refinery employees 
spend a week in the refinery indoctrina- 
tion center getting accustomed to the 
sounds, sights, and smells of an oil 
refinery and acquiring the necessary 
basic knowledge to enable them to 
undertake refinery assignments. Dur- 
ing 1952, almost 1000 Bahraini re- 
ceived this orientation course con- 
ducted by fellow Bahraini. 

Similarily, Bahraini employees have 
been trained to conduct safety lectures 
in Arabic and during 1952, 865 operat- 
ing and maintenance employees in the 
refinery attended the lectures. 
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to students in summer vacation. Arthur Chitty 
shows one student how to wind an armature. 


The training and education policies 
might be summed up as “helping Bah- 
raini to help themselves.” Instructors in 
the training and education center and 
the refinery indoctrination center are 
all Bahraini who have been carefully 
trained for their assignments. And 
although non-Bahraini employees still 
carry on the greater part of “on the 
job” training, it is the objective to de- 
velop, as rapidly as possible, additional 
qualified job instructors among its 
Bahraini employees. 

All phases of the operations are now 
extensively staffed with senior Bahraini 
employees in positions of responsibility. 
Among these are transport dispatchers, 
field and refinery gagers, refinery unit 
operating supervisors, refinery oil dis- 
patchers, trades and construction fore- 
men, a laundry foreman, male nurses, 
and dressers, accounting department 
section leaders, schoolteachers and job 
instructors, and administrative assist- 
ants to the management. 

The development of Bahraini em- 
ployees and how it has all come about is 
a fascinating story not only because of 
the mingling of peoples of different 
nationalities, creeds, languages and 
cultures, but also because of the in- 
structive lesson it affords in smooth and 
orderly, social and economic transition. 
This transition, wrought by the dedi- 
cated efforts of men of understanding 
and good will, contrasts sharply with 
the experience of other areas of the 
world where it has been accompanied 
by violence and revolution and failed 
to achieve its purpose of providing a 
more abundant and meaningful exis- 
tence. The Bahrain story should give 
the free world renewed confidence that 
this transformation can be carried out 
by private enterprise and foreign capi- 
tal in other areas under development. * 
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FIG. 1503 (sectional) —150-POUNB CAST STEEL GATE 
VALVE. Flanged ends, bolted flanged bonnet with 
outside screw rising stem and yoke. Solid wedge. 
Available in sizes 1” to 24”, inclusive. 





FIG. 3061—300-POUND CAST STEEL SWING 


CHECK VALVE. Bolted flanged cap. Heavy FIG. 6003—600-POUND STEEL GATE VALVE. for 175 and 200 pounds W.O.G. Carbon 
rugged construction. Available in sizes 1” Flanged ends, outside screw, rising stem. Steel valves available for 150 and 300 
to 12”, inclusive. Available in sizes 1” to 24”, inclusive. pounds W.P. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 





Just name the valve needed-- 









POWELL 
can supply it! 






You'll find just the valve you need in the complete 
line of Powell Valves. For Powell probably makes 
more kinds of valves—and has solved more valve 
problems—than any other organization in the world. 







And Powell Valves have a record of dependable 
flow control since 1846. 







Powell Valves are made %” to 30” and 125 
pounds to 2500 pounds W.S.P. Bronze, iron, steel 
and corrosion resistant alloys. Available through 
distributors in principal cities. On problems, write 
direct to The Wm. Powell Company, Cincinnati 
22, Ohio. 



















FIG. 1559—150-POUND STEEL FLANGED END 
LUBRICATED PLUG VALVE. (300-pound Steel, 
Fig. 3059.) Available with Screwed or 
Bolted Glands. Semi-Steel valves available 
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This Is Third of New Series on U. S. and Foreign Crude Products 


The accompanying article in 
which the properties, qualities, and 
the results of refining typical crudes 
to various products are discussed, is 
the third of an extended series of ar- 
ticles to be published in the Refin- 
ing and Petrochemical Edition of 
The Petroleum Engineer during the 
months to come. This article gives a 
great mass of condensed data on 
these typical crudes found in the 
relatively shallow fields of our Mexi- 
can Gulf Coast, crudes that have 
played a great part in refining tech- 


the refining of these crudes that is 
available in the practical and tech- 
nological literature of the industry. 

REMEMBER: Data given in 
these articles are not a rehash of 
that already found scattered through 
the literature; they are original, 
never before published in this form; 
condensed, “boiled down” to give 
readers the most information in the 
most condensed form. The assem- 
bled series will constitute a textbook 
of practical, down-to-earth refining 
technology not available to date to 


as rapidly as they can be prepared by 
the authors. Our editors have asked 
and have received agreement to pre- 
pare these articles from leading re- 
fining technologists, with companies 
operating their refineries on the 
crudes to be discussed. It is believed 
that, in every case, the authors of 
these articles know more about the 
crudes discussed than any refiners 
in the industry with the exception of 
other refiners who may have equal 
experience in the practical refining 
of the same crudes. No “second 




































nology and economy for decades. the industry in concentrated form. hand” information is to be presented Only 
When completed this series will Plans for this series of articles in- in these articles; the data included _ 
contain the greatest amount of con- clude comprehensive coverage of are first-hand, from the experience DC" 
densed practical knowledge of the each group of crudes of the United of these practical, widely experi- 
refinability, the products that can be States, Canada, and other foreign enced refiners, talking about crudes 08 
made best, and the best methods for petroleums, articles to be presented they know “like a book.” mos 
vice 
wire 
alte! 
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e e tran 
Study of Properties of Gulf Coast Crude Oils | © 
lati 
sup 
Qualities of these crudes fit them for certain types of products; catalytic. safe 
, A ; / acct 
cracking and solvent refining processes have enhanced their value | tot 
ana 
J.B. STRIPLING and R. B. THOMPSON _ 
trol 
Cru LE oiis found in the Gult Coast on 
area vary widely in their characteris- ie 
tics. Most of them, like Mirando crude on 
oil, are highly naphthenic while others 
are in every respect similar to the high The 
grade Mid-Continent crude oils. This a ey & the 
is demonstrated by the data presented Co 
in Table 1. SOF Sest 54+ ms 
Deep drilling discovered the exist- 7 a 
ence of new producing horizons in the 70+ 66+ 52} 
old oilfields. These deeper horizons _ e - ” 
yield crude oils having properties of < 60h * ; S sob FROM DIFFERENT ” 
Mid-Continent petroleum. The changes 3; | 2 ]8 HORIZONS = 
in crude oil characteristics with depth 5 © §E- da: 
are illustrated in Table 2 and Fig. 1, "Ts 1 a | is | 
which refer to the Cameron-Meadows & 3 : 
field. Because of pipe line limitations w40- 60; © 46} 
production from different horizons is z z tl 
often blended before the crude oil > 30} = se = 4a} 
reaches the refinery. 6 | 2 /a 
Early production from the Gulf eo 8 sel aol 
Coast area comprised crude oils of the 
highly naphthenic type characterized 
by low API gravity, low naphtha con- =. 
tent, low viscosity index of lubricating 
oil fractions, almost complete absence —= Te 5000 4000 $000 3000 10000 
of wax and other properties associated PRODUCING DEPTH, FEET 
with this kind of petroleum. As a result, 
the term “Gulf Coast crude oils” be- 
came synonymous with these naph- 
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SIGNAL 
TRANSMISSION 





...a Vital contribution 


to complete automation 


Only the AMERICAN-MICROSEN PROCESS CONTROL SYSTEM incor- 
porates this engineering achievement. 


DC TRANSMISSION of process information is the greatest 
compatability factor for complete automation — since 
most electronic print-out, monitoring and computing de- 
vices use DC in their measuring circuits. The simple two- 
wire DC communication lines are unaffected by induced 
alternating currents and varying line resistance. 


The American-Microsen Process Control System, with DC 
transmission of process measurements, makes it practical 
to use automatic equipment for (1) continual digital tabu- 
lation of operational data; (2) “electric nerve center” 
supervision of all measured criteria to assure maximum 
safety and efficiency; (3) precise high-speed, low-cost 
accounting and engineering analysis leading eventually 
to the ultimate in automation — fully-automatic product 
analysis and control. 


Instantaneous DC signal transmission permits higher con- 
troller gains — creates a new concept of control perform- 
ance. It offers the improved quality of control so important 
in reducing the size of process equipment and capital in- 
vestment for a given through-put. 


The all-encompassing advantages of 
the American-Microsen Process 
Control System assure the highest 
reliability of instrument perform- 
ance, minimum maintenance and the 
utmost in flexibility—all vital to the 
economical operation of the ultra 
mode:n plant of today and the stan- 
dard plant of tomorrow. Your inquiry 
is invited. Write for Catalog 164. 
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HOISTS AND OTHER LIFTING SPECIALTIES. 
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OSEN INDUSTRIAL INSTRUMENTS 


A product of MANNING, MAXWELL & MOORE, INC. stratFrorD, CONN. 


MAKERS OF ‘AMERICAN’ AND ‘AMERICAN-MICROSEN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES 
‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. 
BUILDERS OF ‘‘SHAW-BOX"’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT' AND ‘LOAD LIFTER’ 
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thenic crude oils and has been retained 
in this article. 

Gulf Coast type crude oil appears to 
be restricted to relatively shallow pro- 
duction from the Texas and Louisiana 
Gulf Coast. Most of the well-known 
fields producing Gulf Coast type crude 
have been active for several years, and 
it must be anticipated that some of 
these soon will drop from the scene as 
major producers. Data from evalua- 
tions of some of the better known Gulf 
Coast type crude oils are shown in 
Table 3. 

Almost simultaneously with the de- 
creasing rate of discovering Gulf Coast 
type crude oils, refiners were coming 
more fully to appreciate their value. In 
the early days of the petroleum in- 
dustry kerosine was the major product, 
but Gulf Coast crude oils produced 
kerosine requiring expensive acid treat- 
ment. With the advent of the automo- 
bile, straight run gasoline became the 
major product. Again Gulf Coast crude 
oils did not command attention be- 
cause they contained small amounts of 
this product. A great increase in the 
number of automobiles in use resulted 
in the development of thermal crack- 
ing, which became a major process for 
the production of more gasoline to 
meet the demands. Gulf Coast oils 
were found to be resistant to thermal 
decomposition and gasoline yields from 
this type of stock were lower than from 
Mid-Continent or paraffin base crude 
oils. 

In the lubricating oil picture, during 
this same period, a similar situation 
existed. Paraffin base oils of relatively 
high viscosity index were obtained by 
merely dewaxing and filtering the 
proper fractions from Pennsylvania 
type crude oils and later by acid treat- 
ing Mid-Continent fractions followed 
by dewaxing and filtering. As a result, 
Gulf Coast type oils found applications 
in only limited quantities for lubri- 
cating machinery, such as ice machines, 
reauiring low pour point lubricants. 
The bearings in such machines operate 
within a narrow temperature range, 
thus making high viscosity index of 
minor importance. 

During the evolution of refining 
processes, crude oils were priced pri- 
marily on the basis of gravity. To the 
refiner of that period, high gravity 
crude oils had all of the desirable quali- 
ties a crude should have; i.e., high 
straight run gasoline content, high ther- 
mal cracking yields, good quality kero- 
sine, and suitable lubricating oil dis- 
tillates. Gulf Coast crude oil being the 
antithesis of the ideal crude oil (and 
also low gravity), naturally took a posi- 
tion at the low end of the price scale. 

Three factors of modern refining 
technique have gradually brought 
about a change in the attitude of the 
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J. B. Stripling is in charge of the ana- 
lytical distillations section of the tech- 
nical department of Magnolia Petroleum 
Company's Beaumont, Texas, refinery. 
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evaluation of crude oils and has been 
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turning to the University of Oklahoma 
upon receiving his discharge, He joined 
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petroleum refiner toward Gulf Coast 
type crude oils. These consist of: (1) 
catalytic cracking, (2) solvent refining, 
and (3) increasing octane requirements. 
In the catalytic cracking process and in 
feed preparation for catalytic cracking, 
Gulf Coast crude oils are outstanding. 
Using propane deasphalting, vacuum 
distillation, or viscosity breaking fol- 
lowed by vacuum flashing, most Gulf 


Coast crude oils will yield as much as 
95-99 volume per cent of distillate 
product. The gas oil from these Opera- 
tions, with or without removal of the 
naphtha, is select catalytic cracking 
stock. Catalytic light gasoline ang 
heavy naphtha are produced in good 
yield and have exceptionally high oc. 
tane numbers. Under certain conditions 
light gasoline is produced of such oc. 
tane number and stability that it can be 
included directly into aviation fuel, 
Table 4 presents yields and quality of 
products from Gulf Coast oils charged 
to catalytic crackers. The catalytic 
heavy naphtha and the straight run 
naphtha from Gulf Coast crude oils are 
suitable for inclusion into housebrand 
gasoline, or can easily be reformed to 
produce premium grade gasoline. 

Cycle stocks in excess of cracking 
requirements can be incorporated in 
fuel oils and are particularly desirable 
in the case of those having low pour 
point specifications. Thermally crack- 
ing these cycle stocks produces high 
octane number gasolines. Table § 
shows the results of thermally cracking 
light and heavy Gulf Coast catalytic 
cycle stocks. It is of interest to note 
that the low gravity fuel oil produced is 
also relatively low in viscosity. The 
aromatics contents of the cycle stocks 
and gasolines from such operation are 
in the range of 25 to 35 volume per 
cent. 

Figs. 2, 3, and 4 show properties of 
three typical Gulf Coast crude oils. The 
Amelia and Thompsons crude oils pro- 
duce distillates suitable for manufac- 
turing lubricating oils with relatively 
high solvent refining yields. Mirando is 
less desirable due to the extremely low 
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nis i wren produce coastal lubricating oils, it is hibit other properties which make them 
— TABLE 3. Laboratory evaluations of typical Coastal type crude oils. 
Cameron Meadows Spindletop 
_ Charen- ———_—————. Hack- lows Lockport Pickett Thomp- 
Cred Amelia ton Medium Heavy _ berry heavy Jackson heavy Ridge  760ft  3200ft 4855 ft sons O’Hern Placedo 
Trude 
Gravity, °API............ 2.9 21 293 2261 £27 24.7 24 1 2.7 2.7 22 30.1 25 24 28.4 
| RIES .. B—70 —40 B—2 B-—60 B—20 B60 B-60 —55 B—60 B—20 B —20 B-2 B20 B—2 B—20 
| Viscosity, § SUS @ 100F.......... 51 136 41 53 98 42 69 62 114 41 75 37 43 
= ppeieenenenes: 0.24 0.30 0.09 O16 O38 O31 O15 0.20 0.23 166 0. ‘28 0.16 0.26 0.16 0.17 
ASTM distillation 
Initial boiling point, F......... 236 442 312 292 194 354 198 362 304 328 364 212 330 276 238 
eter ea sisenwnrcn sa 321 500 404 444 324 462 330 461 438 434 458 328 444 340 362 
| ao 419 538 450 476 412 520 410 500 486 480 496 402 490 400 430 
air i vis cnbuctidssaokes 488 570 490 505 464 553 456 532 522 528 534 456 530 436 464 
aie ctuaraiexsanuecere 530 594 514 533 532 594 504 603 556 568 562 500 566 468 504 
- ss canes funniaceacneteel 576 644 540 560 592 634 547 653 606 610 596 536 624 524 530 
w IR REET: 630 688 574 594 650 690 576 680 654 650 650 578 _ 558 568 
2 RM nip einai endvielexd sinaivisigic Gi a 615 640 — = 638 — == — — 638 614 620 
be Gasoline 
> Yield, vol. %. .. 13.2 4.6 4.0 15.0 14.3 - — . - 124 4.0 12.7 11.1 
a Gravity, “APT. 51.3 50.4 420 53.6 53.3 7 52.3 49.9 496 53.0 
$ ASTM distillation 
8 50% point, M........ _ 247 280 337 263 — 264 — _ _ 261 277 277 273 
a End point, F.. SAAT 380 410 375 - 375 375 380 372 372 
> Octane, motor clear........... . 70.8 - 65.3 69.5 61.8 - 66.5 69.8 69.5 74.0 61.3 
Octane, motor + 3 ce TEL..... 84.0 82.2 77.2 -- 83.9 86.3 84.2 86.4 74.1 
Kerosine 
Yield, vol. %....... “7° #123.7 — 1.0°° 178 — 22.2* 26.8% — 2.2 — 
Gravity, “API... . 4.8 283.3 _ - 37.8* 33.3* 38.1% 34.0% 34.7* - 32.7 - 
Ring number. . — - —19* 10* —4* _ = ~- - —37 — 
No. 2 fuel 
Yield, vol. %. . 5.0 2263 72. 61.0 42.0 124 55.1 45.0 500 48.9 53.9 562 15.8 70.7 62.1 
Gravity, API. 2.6 283 30.2 27 «32.8 293 30.0 30.0 306 285 2.0 305 26.4 29.0 30.1 
Pour, F......... B—60 B—60 B—20 B—60 B—20 B60 B-—60 B—60 B—60 B—60 B—60 B—60 B—60 B—60 B—60 
Diesel index... — 40.7 422 42.1 46.3 Oo 396 44.3 — 38.1 37.9 39.2 34.7 35.0 40.9 
Residuum 
Yield, vol. %. .. 468 60.0 22.7 33.7 42.7 69.8 30.1 54.7 49.8 51.0 45.7 31.0 58.0 16.0 26.3 
Gravity, SAB ere (924 173 201 £198 19.6 21.7 17.5 225 211 15.7 28 221 20.1 17.6 16.4 
SS Rae aan 10 _— 45 B —20 _ — — 5 ~ 
Viscosity, SUS @ 210 F.......... — ~ 62 — 86 76 - - - - 91 80 
* Taken from data in supplementary evaluation. 
— — a —— ew ~ - - a ee -- = ——— —— —_ — 
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TABLE 4. Catalytic cracking of Coastal 
oils. 





Crude oil source Mirando Jackson 


Average reactor temperature, F 810 840 
Charge stock to Reactor 
ravity, °API.... 26.0 28.6 
ASTM end point, F. 730 760 
Yields, vol. % 
Ce and lighter (wt. %) 1.5 2.1 
Raa thincia.a tes ore 2.0 4.7 
OE 1.5 2.1 
EE See 5.0 6.2 
_ are 2.5 4.6 
“ a ae 1.0 2.0 
Light gasoline. . . 35.0 38.2 
Naphtha........ 10.0 0.8 
Light cycle stock 45.0 43.5 
Heavy cycle stock 4.0 4.5 
Coke (wt. %)... 1.3 3.0 
Gasoline fraction 
Gravity, °API. . 47.0 51.5 
J: 4.0 5.4 
ASTM end point, F 390 396 
Octane, R oe. 92 91 
Octane, R + 3 ce TEL... 98 97 
Naphtha fraction 
Gravity, °API. 30.0 33.5 
ASTM end point, F... 430 460 
Octane R clear... ... ‘ 83 77 
Octane, R + 3 ce TEL.... 92 87 
Light cycle stock 
Gravity, °API...... 24.3 26.5 
Aniline No., F...... = 108 120 
ASTM end point, F. ; 640 640 
Heavy cycle stock 
Gravity, °API. 10.5 12.6 
Aniline No., F. Cite 127 “= 
Per cent at 700 F ; 25 45 


TABLE 5. Thermal cracking of £ catalytic 
cycle stocks from Coastal crude. 


Light cycle Heavy cycle 
k k 














Yields and properties stoc stoc 

Yields, vol. % 

C3 and lighter (wt. %).. 14.2 12.2 

Excess Cy..... 7 3.2 

11 pound R.V.P., 410 F EP. 

gasoline...... 33.9 32.6 

Residuum...... ened 47.0 53.1 
Charge stock 

Gravity, °API. ive 24.8 17.3 

Pour point, F. - Below —20 Below —20 

Aniline No., .. . 106 119 

ASTM end point, F.... , 690 72% @ 700° 

11 Pound R.V.P. gasoline 

Gravity, °API.. 45.9 52.3 

ASTM end point, F. 415 407 

Octane, R clear........ 92.5 86.5 

Octane, R + 3 cc TEL..... 98.0 96.0 
Residuum 

Gravity, i eee 3.9 1.2 

Pour pert, F....cccee- —10 20 

be costal SSF @ 122 F 18 50 


TABLE 6. Properties of typical Coastal 
_and dewaxed Mid-Continent distillates. 








Dewaxed 
Mid- 
Coastal Continent 
distillate distillate 
>, |, errr 20.7 27.7 
Flash point, COC, F me 395 410 
OS, Pree 10 20 
Hempel distillation @ 10 mm 
absolute pressure 
Initial boiling oem, F 410 396 
Rednecks ; 453 438 
we ; re eae aa 470 448 
ciees ; ° 485 457 
40%... isnt ea 499 470 
As w4 reget eabien 510 483 
es ae wi 523 495 
er a = = 
seieanthne acien 4 5 
Son ie eee . ; 570 550 
End SSE 608 572 
Viscosities 
8US @ 100 F.... nox 745 188 
SUS @ 130 F........... 272 a 
SUS @ 210 F.. , ; 60.1 45.0 





Viscosity index............... il 88 





useful. They are capable of making 
very acceptable lubricating oils when 
compounded with suitable additives, 
and base stocks from other sources. 
At a given viscosity level, Gulf Coast 
type lubricating oil distillates exhibit 
lower flash point characteristics than 
those from a paraffinic source. Con- 
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versely, at a given flash point level Gulf 
Coast type distillates have consider- 
ably higher viscosities than paraffinic 
distillates. The difference in viscosity- 
flash point relationship is less apparent 
if they are solvent refined to more com- 
parable viscosity index levels. Table 6 
compares a Gulf Coast type distillate 


TABLE 7. Solvent ‘treating of Constal 
distillates. 








Inter- 
: Light mediate Heavy 
Properties and yields distillate distillate distillate 


Properties of raw distillate 


Gravity, °API....... «~ 7 20.3 19.9 
Viscosity, SUS 
SES ee . 109 920 _- 
| AED _- 66 201 
Viscosity index.......... 15 20 35 
Treating conditions 
Furfural, vol. %.... . 150 175 175 
Treating temperature, F.. 170 180 215 
Raffinate yield, % vol...... 63.5 65.3 77.0 
Raffinate properties 
Gravity, “API. ........- 28.5 25.0 23.3 
Flash point, COC, F..... 340 415 545 
Color, ASTM........... 1% 3% 4 Dil. 
Viscosity, SUS 
sical 550 3414 
Sree eae 59 150 
Viscosity index.......... 50 59 70 
Pour point, F........... —65 0 40 
C.C.R., wt. %.......... Trace 0.07 0.3 
Extract gravity, °API.... 16.0 12.2 9.7 





with a dewaxed Mid-Continent distil- 
late of similar boiling range to show 
the differences in untreated stocks. 
Table 7 presents data from solvent 
treating Gulf Coast type distillates. 
These treated oils possess excellent 
stability characteristics, a fair degree of 
oiliness, low carbon residue and they 
form small amounts of a fluffy carbon 
which is readily expelled through the 
exhaust of internal combustion engines. 


Summary 

During the early days of the petro- 
leum refining industry when Gulf Coast 
type crude oils were relatively plenti- 
ful, their true worth was not fully real- 
ized. The development of catalytic 
cracking and solvent refining has un- 
covered desirable qualities possessed 
by Gulf Coast crude oils which should 
allow them to find their true position 
in the price range. Without doubt those 
Gulf Coast crude oils which would 
produce wax-free lubricating oils of 
reasonably high viscosity indices should 
be classed as high grade oils). * * * 





the interested trade associations. 


Bartlesville, Oklahoma. 





LPG Testing Symposium 

A Symposium of Methods for Testing Liquefied Petroleum Gases will be held 
September 27-28, 1954 at the Statler Hotel in St. Louis, Missouri. The Sym- 
posium is sponsored jointly by ASTM Committee D-2 on Petroleum Products, 
ASTM Committee D-3 on Gaseous Fuels, the Natural Gasoline Association of 
America, and the California Natural Gasoline Association. 

In addition to two full days of technical papers there will be an interesting 
display of specialized LPG testing equipment. 

This is the first symposium of its kind dealing strictly with testing liquefied 
petroleum gases and has been made possible by the cooperation of many of 


Any inquiries should be directed to: Mr. B. J. Heinrich, Symposium Chair- 
man, Manager Research Analytical Laboratory, Phillips Petroleum Company, 











THE PETROLEUM ENGINEER, August, 1954 





























= = Ve, 


an 
tic 


ste 
pl: 
fre 
re’ 
th 


00 
cr: 
its 


SCi 
pk 
po 


dr 







VISCUSI T Invea 





stil- 
1OW 


ent 
tes. 
lent 
2 of 
hey 
bon 
the 
nes. 


tro- 
past 
nti- 
eal- 
ytic 
un- 
ssed 
yuld 
tion 
10se 
yuld 
| of 


yuld 
k * 








New fluid catalytic cracking unit. 






















































Dedicates Refinery Facilities 


$40,000,000 expansion features one of 


world's largest fluid catalytic cracking units 


J. B. STUMM* 


Ar formal dedication ceremonies on 
May 26, Richfield Oil Corporation re- 
vealed its new refinery facilities at 
Watson, California. Several hundred 
prominent West Coast business men 
and civic leaders attended the dedica- 
tion. 

Eleven large buses, complete with 
stewardesses and soft drink bars, were 
placed in service to transport the guests 
from downtown Los Angeles to the 
refinery site at Watson, and to conduct 
them around the entire installation. 

With a charging capacity of 2,646,- 
000 gal per day, the new fluid catalytic 
cracking unit is one of the largest of 
its kind in the world, costing $17,300,- 
000. 

Of particular interest to smog con- 
scious Southern Californians is the em- 
ployment of the most advanced air 
pollution control equipment in exist- 
ance. These installations include hy- 
drocarbon evaporation control, smoke 
and combustion control, dust control, 
and sulfur compounds control. 

Other major additions and improve- 
ments include a high-efficiency vacuum 
still with a charging capacity of 2,520,- 
000 gal per day. Alkyalation capacity 
was increased and a mammoth poly- 
merization plant was expanded to 
handle the energizing of 1,000,000 gal 
of top-grade new gasoline daily. 

Other equipment modernized include 
a combination crude and thermal 
cracking unit with a crude-charging 


*Editor, Pacific Coast. 


capacity of 3,360,000 gal per day; 
thermofor catalytic cracking units with 
increased capacity to handle 1,260,000 
gal per day charge, and produce 420,- 
000 gal daily of high-quality gasoline; 
super-fractionation unit for blending 
aviation and high-grade motor fuels 
and crude distillation unit with a ca- 
pacity in excess of 2,100,000 gal per 
day. 

Exhaustive studies of maintenance 
and repair facilities throughout the 
nation resulted in the final design and 
construction of the most modern facil- 
ity that could.be built. Of the more than 
1600 employees now serving the Rich- 


field Watson refinery, 500 men, ma- 
chinists, electricians, instrument men, 
pipe fitters, riggers, welders, and car- 
penters, are employed in the mainten- 
ance shops alone, which occupy 90,- 
000 sq ft of floor space. 

In traditional fashion, the dedication 
was no less impressive than the im- 
mensity of the refinery itself. Held in 
a huge, open air tent, ceremonies werc 
begun by the entire group joining in the 
singing of the National Anthem, led by 
Gordon McRae and to the accompani- 
ment of Lawrence Welk’s Orchestra 
An invocation followed, delivered by 
Reuben F. Peiters, D. D., pastor of the 
First Presbyterian Church of Long 
Beach. The welcome address was given 
by John Wald, popularly known to 
West Coast radio listeners as the 
“Richfield Reporter.” Art Linklette: 
did a highly creditable job as master of 
ceremonies and a feeling of congeni 
ality prevailed. 

Charles S. Jones, president of Rich- 
field, delivered the dedication address 
Jones stressed the importance and value 
placed on the fine spirit of cooperation 
that exists between the Watson refinery 
and the surrounding communities, 
communities in which the vast majority 
of the refinery employees themselves 
reside. 

Other interesting addresses on the 
history and technical aspects of the re 
finery were delivered by C. R. McKay, 
manager of Richfield’s refineries, and 
David E. Day, vice president in charge 
of manufacturing. 

Following the dedication the entire 
group of guests were returned to the 
Ambassador Hotel in Los Angeles fo 
a cocktail party followed by a lavish 
banquet held in the Embassy Room, 
which was especially and effectively 
decorated for the occasion. The high- 
light of the banquet festivities was an 
inspiring address delivered by the guest 
of honor, General Mark Clark. * ¥ 





Charles S. Jones, President of Richfield Oil Corporation, extreme right, greeting honored 
guests at Dedication Banquet. L to R Gordon Oosting, General Clark’s son-in-law, 
Eugene Biscailuz, Sheriff of Los Angeles County, Norris Poulson, Mayor of Los Angeles 
and General Mark Clark. 
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CORROSION AND KONTOL PROVIDES 
FOULING PROBLEMS? PROVED ANSWERS 
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sa Depropanizers 
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Debutanizers 
Depentanizers 

Gas Plant Absorbers 

Cat Cracker Fractionators 
Stabilizers 

Platformers 

Reformers 

Vacuum Towers 
Desulfurization Systems 


Gas Recovery Systems 





Coking Systems 
If you have a corrosion or fouling problem, get in Alkylation Plants 
touch with the Trefolite refinery service engineer in 
your area, or write to Alkanolamine Sweeteners 


TRETOLITE COMPANY Dewaxing Systems 


A DIVISION OF PETROLITE CORPORATION se 


While Kontol is best known for 
the protection afforded to car- 
bon steels, it is also effective 
with alloys such as admiralty 
metal, cupra-nickel, stainless 
and others. 


369 Marshall Avenue, St. Lovis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


DESALTING * DEHYDRATING * WATER DE-OILING + CORROSION 
INHIBITORS * SCALE PREVENTIVES * ASPHALT ADDITIVES un oot 
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I. Earl Nutter, Nutter Engineering; Edward G. Ragatz, consultant; 
Dr. E. H. Amick, Jr., Fractionation Research Inc.; V. O. Bowles, 


Socony- Vacuum. 
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Earl Manning, Shell; A. C. Eld, Gulf; G. C. (Skip) Thrift, Koch 
Engineering; Moderator W. F. Fulton, Warren Petroleum, is par- 
tially hidden by the speaker’s stand. 


Expanding Industry, Expanding Problems for NGAA 


TIME was when the Natural Gasoline 
Association of America, at its annual 
meetings, had one session at a time; 
those in attendance could stay in one 
room and hear every paper and address 
given before the meeting. Not so, now- 
adays; with from three to five simul- 
taneous meetings going on it is next 
to impossible for one man to cover the 
convention. 

Problems faced by the industry have 
mushroomed at an even greater rate. 
Early vapor pressure problems were 
“solved” by weathering. In the 1954 
convention in Dallas an entire session, 
with 7 speakers, discussed the wide 
ramifications of the new developments 
in fractionation devices and how the 
Great Unknown of the fractionation 
field is being attacked by a cooperative 
research program of more than 40 
collaborating companies. 

Highlight of the 1954 convention, 
biggest of all time, was a symposium of 
seven papers discussing in detail the 
various fractionator tray designs now 
available to and employed variously 
by the industry; R. E. D. tray of 
Socony-Vacuum development; the 
float valve tray by the indefatigable 
Earl Nutter; the Benturi Kaskade tray, 
by Koch Engineering; Ed Ragatz’ Re- 
cycling tray; Gulf’s Perforated tray; 
and Shell’s well-known Turbogrid tray. 
Each of these devices has certain ad- 
vantages in operation, as set forth 
ably by the authors of these papers. The 
plant manager who undertakes to de- 
cide between these “tools” for his pur- 
pose, in the view of a bystander has a 
tremendous job to reach an intelligent 
and unbiased conclusion. 

Topping this symposium-informa- 
tion panel, the paper’s authors re- 
mained as a panel to answer questions, 
was the presentation by Dr. E. H. 
Amick, Jr. research director of the 
industry’s cooperative Fractionation 
Research Inc., Bartlesville, Oklahoma. 


—_—_ 


*Editor, Refining-Petrochemicals-Gas Proc- 
essing Edition. 








ARCH L. FOSTER* 





Left—R. G. Atkinson, Phillips; C. A. Cash, Shamrock Oil and Gas; A. D. (Dale) Fish- 
beck, Phillips. Right—Mrs. J. B. (Toni) Coman, omnipresent secretary to W. F. Lowe, 
executive secretary of the Natural Gas Association, directing registration. 





Dwight Seely, Sohio; Dr. R. L. Huntington, chemi- 
cal engineering department, University of Okla- 
homa; Burton Whiteley, Sohio. 


Gene Pryor, Foxboro Company; 
R. A. Graff, president, Graff Engi- 
neering Company. 





H. W. Harts, vice-president, Warren Petro- Grady Triplett, George P. Bunn. Bunn, of 
leum; Albert Taylor, Amerada. Phillips, holds 1954 Hanion Award. 
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Sam W. Smith, Pona Engineers; R. H. 
Westhoff, Stanolind. 





He outlined for the meeting the pro- 
gram and the plans of his organization 
or Wa ste in tackling the knotty problem of im- 


: proved fractionation and how that vit 
Se ce in tanke principle may be applied by the in- - 
dustry to solve its ever-growing list FIC 
of separation dilemmas. ing 
After this fractionation round table 
the subjects covered in the various 
sessions constitute a roster of industry 
problems, the presentations summaries Fi 
of “Progress to Date.” Power units, 
INSTALL q w NX ] -FIN compression developments; transpor- 
tation of LP gas, how it gets to market, 
TAN K HEATERS its effect on transport in general; high 
pressure gas lines and the problems of 
handling high pressure gas; the omni- 
;, | present well and plant corrosion, and 
Because of their-horizontal design nen SNS SNE) Cee. 2 A 
physical treating of gas to “clean up 
, for pipe lines, petrochemical uses; m 
CAL-FIN tank heaters remain completely LP gas’ market headaches, and the 
. ma ™ ubiquitous matters of vapor lock, na- 
submerged even when the fluid level tural gasoline and motor fuel volatility; 
ae aol ; all these were covered extensively in 
of the tank is down as low as 36 inches. This what amounted to symposia. 
One of the aids to solution of the In 
results in greatly improved efficiency vapor lock problem is to equip all fuel pa 
systems with “pusher type” fuel pumps, pk 
ot said Dr. O. C. Bridgeman and Eliza- b 
because the residue film that tends to bake thoth Addbich. Wille verisiions in vedi | . 
° . locking tendencies of different models d 
on heating surfaces which are alternately of cars have been found. Methods have - 


ret , —_ been worked out for converting all in 
submerged and €xposed, is eliminated. vapor lock data to a reference state of 


= . ; co 
comparability, and progress is being o 
made in vapor lock tendency testing te 





procedures. The assembly of papers 


—— given before the meeting constitute 
= 8 te 
dray | i hanson actually a graduate course in develop- 
‘'weeornmrpoRmarwtTe dD 














ments by the industry. kkk tic 

LOS ANGELES 1, ns th 

| Vertical Integration a 

cateren P . aadl™ ee ee ~~ Dow Chemical Company again tic 
TANK HEATERS é - ; rig rg chemical and petro- ro 
‘ 4 eum companies go hand in hand when m 

are available it recently bought control of the to 
in 20 standard sizes Columbia Oil Shale Refining Company w 
up to 1,325 sq. ft. and its accompanying 7600 acres of oil ka 
Special sizes shale reserves in Grand Valley, some in 
up to 6,000 sq. ft. 50 miles east of Grand Junction, Colo- fc 
rado. This appears to be the first ex- st 

ploitation of shale for oil by a chem- a 

ical company. S 
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1. Refractory concrete reinforced with carbon steel 
floor steel. 2. Insulating concrete reinforced with 
wire mesh. 3. Cement and sand, 1:3 mix reintorced 
with wire mesh, 4. Carbon steel shell. 5. T-head 
stud. 6. Vapor stop. 


FIG. 1. CROSS section of monolithic lin- 
ing, showing manner of buildup. 
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FIG. 2. CURVES showing temperature gradients through 
a monolithic lining test panel. 


Fighting Corrosion, Erosion, and Reducing Metal Temperatures 
in Vessels and Lines with Monolithic Linings‘ 


At high temperatures monolithic linings have given good service in hydrocarbon-catal yst 
media for three years; in catalyt service these linings have stood up for six years 


IN recent years there has been an in- 
creased use of refining processes em- 
ploying catalytic cracking of hydrocar- 
bons. This operation presents prob- 
lems in the selection of materials and 
design, since the media handled are at 
relatively high temperatures with vary- 
ing velocities and densities. Also, stocks 
contain sulfur and other elements that 
may form corrosive compounds at low 
temperatures in the presence of water 
or may be corrosive at relatively high 
temperatures. 

Carbon steel is used in many installa- 
tions for the shell of vessels and lines; 
therefore, particular attention must be 
given to the protection of this metal. 
There are definite temperature limita- 
tions governing the strength and cor- 
rosion of carbon steel; thus the lining 
must have adequate thermal properties 
to maintain the metal temperature 
within the optimum range. T-head 
welding studs and vapor stops must be 
installed in the proper locations. Rein- 
forcing materials must be adequate to 
strengthen each layer. The erosive na- 


— 


tPresented at ASME Conference, Houston, 
September 30, 1953. 


WALTER A. BRADBURY 


ture of the catalyst-hydrocarbon mix- 
ture demands that the refractory con- 
crete be high strength, have high re- 
sistance to abrasion and resist thermal 
and mechanical shock. Finally, good 
workmanship and vigilant inspection 
are essential to the procurement of a 
high quality, dependable lining. 

The purpose of this paper is to dis- 
cuss the above factors and to present 
test data that may be useful in design- 
ing, installing, and maintaining mono- 
lithic linings. 


Construction and Design 

Materials of Construction. The cross 
section of a monolithic lining for ves- 
sels is shown in Fig. 1. In this installa- 
tion the vessel shell is %4-in. thick 
carbon steel plate (4) conforming to 
ASTM Spec. A-285 Grade C. T-head 
studs (5) are 1%2-in. diameter by 31%4- 
in. long and have 18-8 Cr-Ni stems 
and %4-in. by %4-in. by 3-in. carbon 
steel plates. Vapor stops (6) are made 
from 3/16-in. by 2-in. carbon steel flat 
bar rolled to fit curvature of the vessel. 
The first course of lining (3) consists of 
a 1-in. thick cement-sand layer (1:3 
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mix) reinforced with 3-in. by 3-in. by 
10 BWG wire mesh. The second course 
(2) is composed of 2-in. thick insulating 
concrete reinforced with 3-in. by 3-in. 
by 10 BWG wire mesh. The final layer 
(1) is 1-in. thick refractory reinforced 
with 34-in. thick carbon steel floor: 
steel. 

Design and Specifications. Efficiency 
and dependability of a lining is gov- 
erned by adequate design and specifi- 
cations. Availability of materials, in- 
stallation procedures and physical 
properties such as weight, thermal effi- 
ciency, resistance to mechanical and 
thermal shock, corrosion and abrasion 
must be studied. Temperature, velocity, 
and composition of the media handled 
are of prime importance. The effect of 
weather conditions is an important fac- 
tor because any change in the ambient 
atmospheric temperature of an ex- 
ternally uninsulated vessel will cause a 
change in the thermal gradient through 
the lining. Fig. 2 shows the effect of 
extreme changes in atmospheric condi- 
tions on a monolithic lining test panel. 
Under average internal operating con- 
ditions of 960 F, the inside surface of 
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the metal can vary from 190 F to 430 
F. Atmospheric changes (rain, sun- 
shine, wind velocity, etc.) produce wide 
variations in the outer surface film co- 
efficient. As this film coefficient varies, 
temperatures throughout the mono- 
lithic lining change, the greatest change 
occurring at the metal shell. If carbon 
steel is used for the vessel shell, lining 
design is usually adequate to keep the 
maximum temperature below 650 F, at 
which temperature this metal begins to 
lose its strength. Allowances should be 
made for the effect of oil penetration 
and coke formation on heat transfer as 
the lining ages. In the maximum tem- 
perature limitation, corrosion of the 
metal must also be considered. For ex- 
ample, some oil stocks contain sulfur 
compounds that may form hydrogen 
sulfide in the process; this corrodent at- 
tacks carbon steel directly at relatively 
high temperatures (450 F and above). 
Sulfur may also form weak acids at 
low temperatures in the presence of 
moisture. Since steam is used in the 
catalytic cracking operation, the inside 
metal surfaces must be kept substan- 
tially above the dewpoint of the weak 
acid. Design should also recognize cor- 
rodents present in media handled. 


Installation and Inspection 
High quality workmanship and rigid 
inspection are essential to the procure- 
ment of an efficient and dependable 
lining. In presenting installation pro- 
cedures and inspection methods each 
item will be considered separately. Let 
us assume the vessel shell to be of car- 
bon steel. Installation procedures and 

inspection methods are as follows: 
Steel Surface. The surface of the 
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FIG. 3. T-HEAD studs used as supports for monolithic lining. 


steel should be clean. The most satis- 
factory method of cleaning is by sand- 
blasting since it removes all mill scale 
and rust. 

Vapor Stops. Carbon steel strips 
3/16-in. thick by 2 in. wide are used 
for vapor stops. These strips are seal 
welded on one side and tack welded on 
the other. Vapor stops are positioned 
perpendicular to the vessel shell ex- 
tending around the periphery of the 
vessel on 2-4 ft centers. 

T-head Studs. Studs laid out accord- 
ing to specifications usually are placed 
on 10-12 in. centers except at locations 
adjacent nozzles, brackets, and at 
junctions of the floor steel reinforcing. 
At these locations studs are placed to 
provide rigid installation of the floor 
steel. Carbon steel studs (2 in. diam- 
eter by 3-in. stem, % in. by % in. by 
3-in. plates) are welded to the shell 
plate with special equipment. A satis- 
factory weld can be made if the plate 
surface is clean and the proper current 
used. Fig. 3 shows a stud complete with 
the ceramic base; a stud that is welded 
in the upright position; one that is 
bent, and a cross section of a welded 
stud. Studs are tested by tapping with 
a hammer—a stud properly welded will 
have a solid “ring;” whereas one that 
has a defective weld sounds “dead” and 
will usually break off with a light tap 
of the hammer. Every stud must be 
hammer tested to insure rigidity of the 
floor steel. 

Cement-Sand Layer (Fig. 4-2). This 
layer consists of 1-in. thick cement- 
sand, 1:3 mix, reinforced with 3 in. by 
3 in. by 10 BWG wire mesh. The wire 
mesh is spot welded to the vessel shell 
on 12-16 im. centers and pryed away 
approximately % in. Galvanized wire 
is not necessary. This mesh is analog- 
ous to reinforcing in foundations and 


highways—no claim has been made for 
galvanized reinforcing in this type of 
construction. Care should be exercised 
to see that wire mesh is properly welded 
and that tops of vapor stops are clean 
prior to applying the cement-sand 
layer. Cement-sand mixture is then ap- 
plied pneumatically and cut back to 
proper thickness using a template rest- 
ing On vapor stops. This layer should 
be kept moist for 24 hours and in- 
spected for voids. Defective cement is 
most likely to be found adjacent vapor 
stops, lugs or brackets, nozzles and 
studs. 

NOTE: Cement-sand is used in some 
vessels for minimizing corro- 
sion and is not used in lines or 
in vessels unless specified. If 
this layer is not used, the in- 
sulating concrete is installed 
next to the shell. 

Insulating Concrete (Fig. 4-3). Wire 
mesh (3 in. by 3 in. by 10 BWG) rest- 
ing On vapor stops and spot welded to 
studs, nozzles, brackets and lugs rein- 
forces this course. After reinforcing 
has been inspected and all cement re- 
bound cleaned from studs, vapor stops 
etc., insulating concrete is pneumatic- 
ally applied and troweled flush with 
stud plate. This layer is also kept moist 
for 24 hours and hammer tested with a 
smail ball-pein hammer. It is essential 
that this layer be thoroughly hammer 
tested since a void may cause a “hot 
spot” on the shell. Again, voids are 
most likely to be found adjacent studs, 
vapor stops, lugs, nozzles, etc. 

Refractory Concrete (Fig. 4-4). Stud 
plates must be cleaned by buffing since 
insulating concrete collects on them 
and water causes plates to rust which 
may contribute to inferior welding. 
Floor steel is welded to the stud plates 
and to all nozzles, brackets, lugs, etc., 
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FIG. 4. MONOLITHIC lining installation in reactor. 1). T-head 


studs and wire mesh; 2). Cement and sand; 3). Insulating 


concrete; 4). Floor steel and refractory. 


at each point of contact. The junctions 
of the floor steel panels are welded to 
gether since experience has shown that 
expansion joints are unnecessary. After 
the inspector has checked all welds, the 
refractory concrete is pneumatically 
applied and trowled fiush with the out- 
side surface of the floor steel. This re- 
fractory layer is also inspected after 


FIG. 6. LINING installation in a regenerated catalyst 


24 hours curing in the moistened con- 
dition. 

Drying. Monolithic lining drying 
procedure prior to placing in service is 
as follows: 
Air dry for 48 hours. 

Heat to 125-200 F. Hold for 9 


: 

2 
hours. 

a 


Heat from 200 F to 500 F. Hold 


vessel. Here cyclone dipleg dust collector and braces 
are protected from catalyst erosion by floor steel and 


refractory. 
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FIG. 5. ANALOGOUS monolithic lining in a 48-in. line. 


at 500 F for 9 hours. 
NOTE: Vessel should be properly 
vented. 


Plant Installations 
Figs. 4, 5, and 6 show lining instal- 
lations at the catalytic cracking units. 
Listed below are the types of liners and 
the quantities of each installed to date. 


FIG. 7. PANELS for testing monolithic linings. 
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The approximate cost per square foot 
is included. ; 
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Refrac- Insu- Approx- 
Floor tory lating imate 





Type steel concrete concrete T-head cost 

liner (sqft) (cuft) (cuft) studs $/sq ft 
Insulating. 45,250 2840 11,280 57,000 $10.00 
Wear (floor 

steel and 

refractory ¥ : 

concrete ) 17,830 1015 2.50 
Total . 63,080 3855 11,280 57,000 


Insulating liners are installed in ves- 
sels and large lines operating at high 
temperatures. Wear liners are installed 


ne te oe 


in cyclones, transition ducts, vessels 
and lines to combat erosion and/or 
corrosion. 

In addition to the above list, wire 
mesh reinforced cement-sand layers 
are installed in numerous tanks, pres- 
sure vessels, and water boxes to resist 
corrosion. 


Experimental Work and 
Corrosion Studies 
Experimental Work. Monolithic lin- 
ing panels of different types and thick- 
nesses were fabricated and tested to 





FIG. 8. TEST panel, set iu furnace for firing. 































compare properties of various pneu- 
matically applied cements, refractories 
and insulating materials. A brief de- 
scription of the test is given below: 

Fabrication of Panels. Twelve panels 
(10 insulating and 2 wear liners) were 
fabricated using 12-in. thick carbon 
steel plate for the shell or base plate. 
After sandblasting the side of the plate 
to be lined, four 12-in. diameter holes 
placed 8 and 12-in. in from the hori- 
zontal and vertical edges, respectively, 
were drilled and tapped for installation 
of thermocouples. Thermocouples were 
installed at various depths to determine 
temperatures at the refractory outside 
surface, the inside surface of the steel 
shell and at the interfaces of the va- 
rious courses. 

Linings were installed, cured, and 
dried in accordance with field installa- 
tions except for vapor stops. One panel 
was equipped with a 3/16-in. by 2-in. 
carbon steel vapor stop, however, this 
item was deleted from the remaining 11 
panels. Carbon steel T-head studs were 
placed on 10-in. centers. An 18-8 stud 
was installed on one panel to com- 
pare heat conductance of alloy to car- 
bon steel. Wire mesh (3-in. by 3-in. 
by 10 BWG) reinforced the cement- 
sand and insulating concrete layers. 
Floor steel welded to stud plates rein- 
forced the refractory concrete layer. 
The layers of cement-sand, insulating 
concrete and refractory concrete were 
applied pneumatically, each being al- 
lowed to cure for 24 hours. Two of 
the finished monolithic lining panels 
are shown in Fig. 7. 

Testing. Panels were sized (22-in. by 
42-in.) to fit the door openings of a 
gas fired furnace. Fig. 8 shows a panel 
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positioned for firing. Thermocouple 
leads were connected prior to lighting 
furnace. The furnace temperature was 
raised at a rate of 200 F per hour to 
a refractory surface temperature ap- 
proximating 900 F. As the temperature 
was raised to this point, water accumu- 
lated at the panel edges and dripped 
from thermocouple covers. This indi- 
cated that panels either had not dried 
sufficiently or that the materials had 
absorbed moisture since being dried. 
Since the presence of moisture caused 
erratic low temperatures, it was neces- 
sary to heat panels to a higher tem- 
perature to remove moisture from 
areas near the shell plate. The shell 
temperature of each panel was held at 
250-300 F for 4-6 hours prior to 
testing. 

During the tests, each monolithic 
lined panel was subjected to furnace 
temperatures of 1000-1075 F and 
1320-1375 F, with corresponding re- 
fractory surface temperature ranging 
from 880-965 F and 1120-1270 F, re- 
spectively. In each test the furnace 
temperature was held constant for 6-8 
hours to allow temperatures through- 
out the lining to reach equilibrium. 
After temperatures held constant for 
1-2 hours, data were recorded. Several 
of the panels were fired at furnace 
temperature of 2100 F to observe the 
effect of high temperatures on the floor 
steel reinforced refractories. 


RESULTS: 


1. Temperature drops through the 
panels are summarized in Table I. 
2. Experimental and calculated ther- 
mal gradients through two panels 
are represented graphically in 
Figs. 9 and 10. An outer film 
coefficient corresponding to a sur- 
face temperature of 260 F and an 
average wind velocity of approxi- 
mately 7 miles per hour is as- 
sumed for the calculated values. 
3. Temperatures at the base of an 
18-8 stud as compared to carbon 
steel stud at various refractory 
surface temperatures are as fol- 








lows: 
er ———————— 
Refractory Steel shell Carbon steel 18-8 
fired surface inside surface stud base stud base 
8380 F 300 F 520 F 490 F 
1120 F 390 F 610 F 570 F 








Skin temperatures of the steel shell at 

locations adjacent the studs were 

equivalent to temperatures of the sur- 

rounding steel showing that the heat 
is uniformly absorbed by the metal. 

4. A thermocouple attached to the 

base of a vapor stop indicated that 

the temperature at this point was 

equivalent to that of the surround- 

ing area. Skin temperatures of the 

steel shell adjacent the vapor stop 

were also equivalent to those of 

the surrounding metal indicating 
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FIG. 11. CORROSION test nozzle used in experiments. 


that “hot spots” will not be pres- 
ent at the base of vapor stops. 

5. Panels fired at 2100 F for 2-4 
hours showed the refractories to 
be in excellent condition. The car- 
bon steel floor was oxidized at the 
surface. 


Corrosion Studies 

Test Nozzle. Fig. 11 is a photograph 
of the test nozzle installed on the reac- 
tor at a Model 2 unit. A cross section 
of the vessel monolithic lining and the 
test nozzle, showing location of test 
specimens, is shown in Fig. 12. In this 
installation, eight 1-in. diameter holes 
are drilled through the carbon steel 
shell. One hole is drilled at the center 
point and the remaining seven holes 
are equally spaced on a 4-in. diameter 





circle. An extra strong 6-in. by 4-in. by 
8-in. long eccentric reducer equipped 
with thermowell and condensate draw- 
off connections is welded to the shell 
positioned to encompass the holes. The 
remainder of the device consists of one 
gate valve, a 4-in. diameter by 20-in. 
long carbon steel spool to which is 
bolted a 2-in. valve bonnet. This ar- 
rangement allows test strips fastened 
to the extension rod to be placed in 
the reducer where they will be con- 
tacted by liquid and vapors of the ves- 
sel. The entire nozzle is wrapped with 
copper tubing and insulated; thus, the 
nozzle can be held at the temperature 
of the shell. 


RESULTS: 
np eaennee and Water Permeabil- 








TABLE 1. Test osnil data. 





Temperature deg F 








Refractory Insulating 

and insulating concrete and Inside Outside 

Panel Thickness Refractory concrete cement-sand surface surface 
No. (inches) Furnace surface interface interface of steel of steel 
1 4 1050 980 935 280 250 230 
1 a 1340 1240 1140 365 340 280 
2 5 1040 970 880 215 205 200 
2 5 1360 1270 1150 250 235 220 
3 4 1000 920 830 250 230 180 
3 4 1360 1260 1120 360 330 320 
aT 5 1020 980 930 240 230 210 
4 5 1365 1290 1220 305 285 280 
5 4 1050 960 940 330 270 240 
5 4 1340 1230 1185 420 360 310 
6 5 1040 950 930 280 220 220 
6 5 1360 1240 1170 360 270 260 
7 + 1000 920 860 260 240 235 
7 4 1360 1230 1120 370 330 300 
8 5 1020 910 820 230 215 195 
8 5 1365 1220 1080 290 255 240 
9 2 870 690 a cig 400 360 
9 2 1040 930 500 420 
9* 2 740 700 630 570 
9* 2 835 810 750 660 
10 1 870 650 580 420 
10 1 1040 860 760 620 
il 4 1065 880 740 360 300 280 
11 4 1340 1120 920 430 390 340 
12 5 1065 965 860 290 245 240 
12 5 1340 1270 1120 420 350 340 





* Steel insulated externally with 3-in. block insulation equivalent to separator insulation at thermal cracking coils. 
NOTE: Panels 9 and 10 were lined with cement-sand 1:3 mix. The remaining panels lined with 1-in. cement-sand 1:3 mix, 2- 


in. or 3-in. insulating concrete and 1-in. refractory concrete. Linings 4-in. thick contain 2-in. insulating concrete; 
whereas, 3-in. insulating concrete was installed on the 5-in. thick panels. Panels of identical thicknesses compar? 


different insulating concretes and sefractories. 
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FIG. 12. CROSS sectional data on test nozzle shown in Fig. 11. 


ity. Hydrocarbons and water in the 
vapor and liquid phases penetrate 
monolithic linings. Condensate sam- 
ples taken from the test nozzle aver- 
aged 4 oz per day of which 90-95 per 
cent was hydrocarbons and 5-10 per 
cent water. A 2% gal sample was col- 
lected in six hours by condensing 
hydrocarbon and water vapors from 
the condensate bleeder. This sample 
was 5 per cent water. The fact that 
hydrocarbons penetrate monolithic lin- 
ings was substantiated by examination 
of a section of lining removed from 
D-7 catalyst hopper at a Model I unit. 
It was found to be impregnated with a 
sooty deposit similar to petroleum 
coke. Also, panels removed from a test 
vessel that operated in parallel with the 
reactor at this unit were saturated with 
petroleum products. 

Corrosion Data. Test strips of metals 
placed in the corrosion test nozzle in a 
140-day test established the following 
corrosion rates: 











Corrosion 
rate 
Metal Condition inches/year 

eee .. Straight 0.0001 ' 
Type 304 stainless steel bent 180 deg 0.0002 
Type 316 stainless steel straight 0.00003 
Type 316 stainless steel... bent 180 deg 0.0005 
Type 321 stainless steel... straight 0.00003 
Type 321 stainless steel... bent 180 deg 0.0004 
Type 347 stainless steel... straight 0.00003 
Type 347 stainless steel... bent 180 deg 0.0009 * 
Type 502 stainless steel... straight 0.00012 
Type 502 stainless steel... bent 180 deg 0.0002 
Carbon steel (welded)..... straight 0.0028 
Carbon steel (welded)... .. bent 180 deg 0.0062 


Fig. 13 shows the monolithic lining 
and carbon steel shell of the reactor at 
one of the catalytic cracking units after 
12, months’ service. Visual inspection 
disclosed the lining to be in excellent 
condition. Metallurgical examination 
of the metal verified that negligible cor- 
rosion had occurred. 


Conclusions 
1. Pneumatically applied monolithic 
linings have given dependable 


FIG. 13. EFFECT of one 
year’s service On a mono- 
lithic lining, located in a 
catalytic cracking reactor. 


IV 


service in vessels and lines han- 
dling hydrocarbon-catalyst media 
at high temperatures and chang- 
ing velocities and densities for 3 
years. This type lining in catalyst 
service has performed satisfactor- 
ily for 6 years. Advantages of this 
type lining as compared to other 
linings are listed below: 

A. Low initial and maintenance 
costs. 

B. Ease of installation and repair. 
This lining can be applied 
manually or pneumatically. 
Manways, nozzles, etc., can 
be efficiently lined. 

C. Resistance to abrasion and 
thermal or mechanical shock. 

D. Adequate insulation. 

Monolithic linings are penetrated 

by hydrocarbon and water vapors. 

As linings age the interstices of 

each layer become filled with 

hydrocarbon products; however, 
temperature measurements and 
visual inspections indicate that the 
presence of petroleum products 
have no deleterious effects on 
thermal or mechanical properties. 

Sections of lining after 11,806 

hours of oil service were found 

co be in excellent condition. 

The temperature gradients vary 

with changes in atmospheric con- 

ditions, the maximum change oc- 
curring at the outer surface. This 
is of importance in lining design. 

Minimum corrosion of carbon 

steel behind monolithic linings in 

catalytic cracking equipment will 
occur if the inside surface metal 
temperature ranges from 300 F to 

450 F. zee 
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REFINERY PLANTS SCHEDULED FOR COMPLETION 


Sun Oil Company. Houdry Process 
Corporation, Philadelphia, announces that 
licensing arrangements have been con- 
cluded with Sun Oil Company for an 
18,000 bbl per day Houdriformer to be 
constructed at the Marcus Hook refinery. 
Designed for the maximum upgrading of 
naphthas to high octane motor fuel speci- 
fications, the new Houdriformer will be 
located adjacent to the 13,200 bbl per day 
Houdriformer for aromatics production 
which went on-stream in December 1953. 

Sun’s two Houdriformers will replace 
thermal facilities for reforming naphthas 
having 380 F maximum end point. The 
contiguity of the two units makes possible 
the common use of certain facilities in- 
cluding the control house and the com- 
pressor plant structure. 

A novel feature of Sun’s latest Houdri- 
former is that the reactors are horizontal 
rather than vertical in construction. The 
arrangement has the advantage in a large 
Houdriforming unit such as this, of mini- 
mizing pressure drop through the reactor 
beds thereby reducing compression costs. 

Houdry is handling the engineering of 
the catalytic reactors, while Sun is engi- 
neering the unit as a whole. Catalytic Con- 
struction Company has been awarded the 
construction contract with the exception 
of the compressor house and cooling 
tower extensions being constructed by 
Sun’s own forces. Completion is sched- 
uled for the first quarter of 1955. 


xk 


Shell Oil Company. A new UOP Plat- 
forming unit went on stream at the Shell 
refinery. The unit has a design charge 
capacity of 5000 bbl per stream day, and 
will process California naphtha to make 
a high quality motor fuel blending com- 
pound. 


xk *& 


California Oil Company. A 10,000 bbl 
per day UOP Platforming unit went on 
stream here recently at California’s re- 
finery. A high quality motor fuel blending 
component will be produced in the unit, 
which is designed to charge two different 
boiling range Refugio naphthas or, alter- 
nately, an Arabian naphtha. 


x ke * 


Ashland Oil and Refining Company. A 
contract has been awarded to the Catalytic 
Construction Company of Philadelphia 
for the design, procurement, and construc- 
tion of a new 6000 bbl per stream day 
Houdriformer unit and Prefractionation 
section, according to an announcement by 
Everett F. Wells, executive vice president 
of Ashland. 

The new facility, to be built at Ash- 
land’s No. 2 refinery at Catlettsburg, Ken- 
tucky, will be designed to take a full range 
of naphtha charge for upgrading motor 
gasoline. 

T. Ellwood Webster, president of Cata- 
lytic, stated that work on the new project 
Is now underway and is expected to be 
completed in approximately 11 months. 


xk 


North Star Oil. A $10,000,000 refinery 
will be built at St. Boniface, near Winni- 
Peg, Manitoba, says president Fred C. 
Manning. Contract has been let and the 
plant should be processing 12,000 bbl of 
Canadian crude daily by mid-1955. 


Mississippi River Fuel. A $15,000,000 
petrochemical plant will be built on the 
Mississippi River 35 miles south of St. 
Louis, on a 4500-acre tract bought last 
year. This appears to be the final outcome 
of the joint Mississippi Fuel-Mathieson 
Chemical joint effort that was dissolved 
some time ago without carrying out the 
original plans. 


x *&k * 


Butadiene Plant. Somebody in Texas— 
Warren Petroleum, Fluor Corporation, 
“Wall Streeters,” or whatever, are plan- 
ning a privately financed butadiene plant 
for “some-where-in-Texas,” a $26,000,- 
000, 400,000 ton-per-year unit, to be built 
by Warren, with aid-money, operated by 
Warren, or someone else with proper 
financial and technical backing. Neches 
River bottoms get the nod as to site, now. 
Process said to start directly from butane 
—best, from technical and economic 
viewpoint — with a five-year payout, will 
allow this company to sell butadiene at 
14c Ib, way below current prices. 


x ke * 


Anglo-Iranian Oil Company. A big new 
refinery at Aden on the Persian Gulf will 
go on stream in August, four months 
ahead of schedule. The Aden refinery was 
intended to offset the loss of AIOC’s plant 
at Abadan, Iran. Its completion at this 
time adds up to a Grade “A” headache 
for U. S. and British oil men seeking to 
restore Iranian production. 


= & € 


Great Northern. Contract has been 
completed with the Fluor Corporation to 
build the 25,000 bbl per day refinery at 
St. Paul, Minnesota, says W. J. Carthaus, 
Great Northern Oil Company president. 
Plant is expected to go on stream by Au- 
gust 1, 1955. Besides a crude unit it will 
include a Thermofor catalytic cracking 
unit; a hydro-desulfurizer and an Ultra- 
former unit; catalytic polymerization unit, 
and a delayed coker. The firm of Purvin 
and Gretz is retained as consultants. 


x kk 


Mid-Continent. A 7500 bbl per day, 
$2,500,000 cat reformer unit has gone on 
stream for Mid-Continent Petroleum Cor- 
poration. It uses a platinum catalyst and 
was built by M. W. Kellogg Company at 
the West Tulsa refinery. The unit uses 3 
catalytic reactors, and a new centrifugal 
compressor that circulates 63,000,000 cu 
ft of hydrogen-rich gas daily. 


x kk 


Southland Oil Company. A $10,000- 
000 refinery will be built at Pascagoula, 
Mississippi, to process 20,000 bbl of crude 
per day. Mississippi crude will be proc- 
essed, and a channel will be dredged from 
the Big River to the plant, giving an out- 
let via ocean-going tanker. 


xk kk 


Companbia de Petroleo de Amazonia. 
Southwestern Engineering Company, Los 
Angeles, has been awarded a $4,000,000 
contract for the erection of a complete 
petroleum refinery at Manaus, Brazil. 
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National Petrochemicals. A new poly- 
ethylene unit of unannounced capacity is 
being built at National’s Tuscola, Illinois. 
plant by M. W. Kellogg Company. The 
unit will be on stream in the spring of 
1955, it is expected. Main purpose of this 
unit is to produce the very high purity 
polyethylene required for many commer- 
cial and industrial purposes. For other 
purposes requiring lower purity ethylene 
the recycle streams from this unit may be 
diverted to make the lower quality prod- 
uct. Facilities have been designed to per- 
mit rapid expansion of capacity to three or 
four times that not available at the plant. 


x k-.* 


Commonwealth Oil Refining Company, 
Inc. Construction has begun on a large 
modern complete refinery at Guayanilla 
Bay, Puerto Rico, 15 miles west of Ponce, 
it was announced today by Admiral A. F. 
Carter, chairman of the board for Com- 
monwealth. The Lummus Company, engi- 
neers, designers, and constructors for the 
Puerto Rican venture has scheduled com- 
pletion of the project in the last half of 
1955. Financing has been handled by the 
First Boston Corporation. 

Associated with Admiral Carter in the 
organization of Commonwealth Oil are 
F. H. Gilbert and E. M. Carey, of New 
England Petroleum Company, which will 
purchase some of the products. 

The new refinery, largest of its kind on 
Puerto Rico, will process about 25,000 
bbl daily of Venezuelan crudes. The plant 
will produce the following finished prod- 
ucts: Aviation gasolines, motor gasolines. 
— gas, kerosene, diesel oil, and fuel 
oil. 


xk * 


Wainwright Producers. Contract for 
construction of a 3000 bbl per day refinery 
at Wainwright, Alberta, Canada has been 
awarded to Fluor Corporation of Canada, 
Ltd., of Toronto. Construction begins im- 
mediately, and the plant is expected to be 
in operation by early 1955. New units are 
a crude distillation unit vis-breaker and 
ethyl blending plant. H. G. Acres and 
Company, Ltd., will do the engineering; 
Fluor will obtain materials, and complete 
construction. New additions will raise 
plant’s output from 800 bbl per day to 
3800 bbl of gasoline, also fuel oil and as- 
phalt products, says E. H. Stapper, Wain- 
wright P and R president. 


xk * 


Canadian Petrofina. A Houdriflow cat- 
alytic cracking unit and a Hydro-desul- 
furization unit are being built for Canad- 
ian Petrofina Ltd. at its refinery 10 miles 
northeast of Montreal. by Lummus Com- 
pany of Canada, Ltd. The cat cracker will 
have 10,000 bbl per day and the desul- 
furizer 3000 bbl per day capacities. and 
are scheduled for completion by Septem- 
ber, 1955. 


x * * 


Stanolind. A new 10,000,000 cu ft per 
day gasoline plant is under construction 
on a 40-acre site 26 miles north of Odessa, 
Texas, in the South Plains area, John R. 
Evans, manager of the North Texas-New 
Mexico division announces. It is scheduled 
for August completion and will handle gas 
produced from the Midland Farms field 
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‘ Octanes in New 
Octane Ratings Yardsticks 
Special Electronic Instruments 
counters, designed by Ethyl Corpora- 
tion engineers, automatically detect 
and count either audible or inaudible ae 
T & L C Oo N T + N T deposit-induced iginition troubles on 
road or laboratory operations. A 
“counter” for multi-cylinder engines 
| 5 G of - id | N Mi D.1] © 5 4 has been developed by Ethyl that rec- 
ords ignition superinduced by deposits 
in the engine throughout the full range 
of speeds and loads. The “almost- 
human” angle of these new develop- 
ments is that a timing device, atop the 
Outstanding among the data ob- proximate spread between motor and _ Standard distributor (in a penthouse, 
tained by duPont’s July, 1954 Motor research figures for premium fuels © to speak), actually reads the differ- 
Fuel Survey are the rise in octane ranges 8 to 10 octane numbers, gen- | ence between an explosion caused by 
ratings, with few exceptions through- erally. For regular gasoline the varia- | ‘deposit ignition and a normal explo- 
out the 48 cities from which samples _ tion seems wider between averages, but _—-Sion of air-fuel mixture produced by a 
were taken, and also the greater use of | ranges mostly between about 4 and 7. normal, natural spark-ignited explo- 
tetraethyl lead in both regular and pre- El Paso, Texas, that has been show- Sion, no matter what the degree of 
mium grades as compared to those ing low octane ratings frequently in Spark advance. d! 
shown for the summer of 1953. these surveys, comes up with a 2.4 For example, it is found that the = 
Cities in Canada in general lagged numbers boost in motor rating on pre- _—‘€W, volatile-lubricating oil types such Pr 
behind the U. S. octane ratings, but  mium, 3.1 numbers higher in research 28 SW-20 and 10W-30 reduce deposit- Me 
were up, also, from 1953 ratings. Only _ figures, over 1953. Calgary, Alberta, ignition by as much as 80 per cent, Ch 
6 sets of averages on premium gaso- showed lowest ratings for premium | When compared to conventional SAE vt 
lines show less than 2.0 cc of TEL per _ fuels, 79.0 motor and 88.7 research. 20 oil. These ratings mean that the leu 
gal, out of 48; eleven averages for | Casper, Wyoming, comes up with low- 5W-20 oils have viscosity indices that pr 
TEL in regular gasoline showed less est octane ratings on regular fuels, include all normal SAE-rating oils a 
than 2.0 cc per gal. Of interest also is | 76.7 motor and 83.1 research. from 5W, the North-Canada-in-winter hy 
the apparent increase in spread be- Averages of the data reported are Very low viscosity lubricating oils, to the 
tween motor and research results for shown for each of the 48 locations, those of normal SAE 20 ratings in the co 
premium and for regular fuels; ap- in the accompanying table. old system. These engineers have found ” 
also that increased quantities of aro- > 
— ° ° . . < 
Average octane ratings and TEL contents of motor fuels. pening = fucks, a ne = ~ Er 
As Found in DuPont’s Mid-Year Survey, 1954. poe anti-knock properties. Studies of Sp’ 
ae ee all the factors that influence ignition hy 
Octane ie ry on properties show that a “commercial ay 
City _ na an = tt ete phosphorus additive” reduces deposit- Sc 
Aberdeen, S. D. ip eeiaed 83.0 91.5 2.40 79.8 84.6 2.18 ignition problems effectively. 
Amarillo, Texas... 6.060600. 0 co cesteeeseeeeees 1 869.7) 252 79.6 BBB > 
Atta, Gao cose c cece eeeicecceee teat 5 5 283 BO 832. x kk Ls 
Rear He out ig gf Bi fs r 
face te deekGunnins 84.7 94.4 2.28 82.5 89.3 2.42 Rocket Propellants le: 
Celene, Ale Cu... Rip OE GTS. Is 30:2 Hh ie 7s a a A contract with the U. S. Air Force lal 
rang Careserersereecescrrseresscseeeerores —lUC tlhCU.lCSS CCS to build and operate a pilot plant for ot 
Cincinnati, Ohio....... seneboektecaee: ae 93.4 2.58 81.7 87.8 2.72 production of “solid rocket propel- in 
Colombes, Oni, SUED gf gs1 2] 2 921s. ants,” at Seymour, Indiana has been in 
Cari, Tes. - ema —. = a hUuceslhlCUelCUSS announced by J. K. Roberts, Indiana's sic 
Denver, Colo... ...-.csescscsceeeeseeeseseeeeeen 82.3 89.9 174 78.7 82.7 1.55 general manager of research and de- se 
ten is Gin. AAA TDL 1.0 30.8 18 78.1 53.8 37 velopment. Company will use tech- ’ 
Ge rt Saas Moab ge Tate To niques it has developed since 1951 at re 
on cangstschainensucce-cebi 85.7 94.8 260 814 8.2 221 Whiting, Indiana research center. of 
RINE. 5. iccccsscevcaresscerccrsevowes 8.4 922 263 79.5 843 2.66 th 
I sick dnsicucacotderceneressiiles $47 8694.42.22 BB 88.02.33 U 
Eb bicrtaswvencaveesactvnbingensadees 84.3 91.9 2.16 30.4 84.4 2.03 xk * 
i ntdevaddssxsevveqengedocyecserentns 85.5 94.5 2.37 80.5 85.6 2.02 8 
eer io) iB G2 8: 38 Alcohol Process Licensed | 
New se Te nec: «Me ee Me ye \ ae Production of fatty alcohols by the . 
seereeiee, ‘ voveees Srrrrrrrrrrriiery =.° 23 <8 oe ; = Belgian process, via continuous hydro- su 
ca parent eke 2 925 231 815 879 18! genation, is being made available to P 
cn Te ee ae 6. lh UES American industrial companies through " 
cco ens Te we a ae ot ee Blaw-Knox Company. The SBA proc: Y 
Es Sa casnks \dodentWekaadovcecees 85.1 94.3 2.46 82.7 88.9 2.61 ess consists of these steps: (1) Contin- In 
SN arnamartanebeqsnnsereratenae i rn i rn uous methyl ester (of fatty acids) pro- 
Beatles Wook “imi «ER OS OSE ER erties) ‘Trameeecitcation: h 
Shreveport, La... .. sinipndakoas accent 94.6 2.68 80.9 85.0 2.55 Fat splitting and esterification; (4) hy- fe 
aeons: aa Sa. ii: Me sae: drogenation of the carboxyl group; h 
tec ee ae Be Be Oy ke 6G) Mipteeenation of og Sening , 
Wichita, Kans. > anil sieignenamaniep tetra rie 84.2. 91.2 2.44 79.5 84.1 1.23 tion, and (6) Fractional distillation of a 
TR ov coccsncroacsss<revensccnsets 82.1 92.0 1.27 794 86 1.31 the alcohol so produced. ; 
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PERSONALS 





a 





J. J. McKetta, Jr. 


> John J. McKetta, Jr., has resigned as 
editorial director of the Petroleum Refiner 
to return to The University of Texas as 
Professor of Chemical Engineering. Dr. 
McKetta had been a member of the 
Chemical Engineering staff at The Uni- 
versity of ‘Texas from 1946 until 1952 
when he resigned to go with the Petro- 
leum Refiner. He will return as graduate 
professor and will re-establish his re- 
search program in phase equilibria in 
hydrocarbon systems. 

Dr. McKetta received his Ph.D. from 
the University of Michigan in 1946 before 
coming to Texas. In 1953 he was named 
as a “Distinguished Alumnus” of Mich- 
igan. While at Texas he served as chair- 
man of the Department of Chemical 
Engineering in 1950-52. His research 
specialty has been phase equilibria in 
hydrocarbon systems, and in 1952 he was 
awarded a bronze plaque for the best 
paper published by a member of the 
South Texas section of AICE. 


> Philip H. Towle, Russell H. Brown, 
Lamont Eltinge, Robert E. Karll, and 
Alex Zletz have been appointed group 
leaders at the Whiting, Indiana, research 
laboratories of Standard Oil Company 
(Indiana). Towle and Brown are in the 
fuels and special products division. Eltinge 
in the automotive research division, Karll 
in the heavy oils products research divi- 
sion, and Zletz in the hydrocarbon re- 
search division. 


> J. B. (Ben) Heid, active in the petroleum 
refining industry for 38 years and holder 
of 28 patents, many of them relating to the 
thermal cracking process, has retired from 
Universal Oil Products Company. He be- 
gan his association with the compdny in 
UOP’s research and development labora- 
tories at Riverside, Illinois. Heid, a grad- 
uate of James Millikin University, was 
superintendent of cracking operations for 
a Oil Corporation before joining 


> Happel Love has been appointed super- 
intendent of General Petroleum’s Tor- 
rance, California, refinery. Love joined 
General Petroleum in 1922 as a fitter 
helper. He served as a stillman and shift 
foreman at the Torrance refinery. In 1951 
he became a shift superintendent. 

> John T. Cox, Jr., and W. Whitney 
Weinrich have announced their association 
as consulting chemical engineers, with 
Offices at 1518 “K” Street, N. W., Wash- 





J. ¥. Cox, dr. 









W. W. Weinrich 


ington 5, District of Columbia. Cox has 
been established in Washington with prac- 
tice in rubber, chemicals, and petro-chem- 
icals. Weinrich comes from the petroleum 
industry where he was manager of Cataly- 
tic Construction Company’s process engi- 
nering department. In addition to petro- 
leum and chemicals, Weinrich has done 
extensive work in the design and develop- 
ment of atomic energy processes. 


E. S. McRoberts 


> E. S. McRoberts, manager of packaged 
compressor sales for The J. B. Beaird 
Company, Inc., was the speaker at the 
ninth annual short course in gas technol- 
ogy at the Texas College of Arts and 
Industries. 

McRoberts emphasized today’s world- 
wide use of packaged compressors for 
recovering residue gas which then can 
be used for gas lifting, repressuring, and 
for transmission of pipe lines to natural 
gas markets. 


> Donald B. Benedict has been appointed 
works manager of Carbide and Carbon 
Chemicals Company. A graduate of the 
University of Michigan, Benedict began 
his employment with Carbide as a tech- 
nical assistant in the chlorhydrin depart- 
ment at the Company’s South Charleston, 
West Virginia, plant in 1933. He was 
transferred to the New York Office in 
November 1953, when he became assis- 
tant works manager. 


> Hamilton P. Caldwell, Jr., has been 
named manager of Socony-Vacuum’s East 
Providence refinery, replacing Henry A. 
Rickett who will serve as consultant to 
the refinery’s management until his re- 
tirement at the end of the year. 

Caldwell joined General Petroleum 
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Corporation, Socony-Vacuum’s West 
Coast affiliate, in 1934 following his 
graduation from Purdue University with a 
BS degree in chemical engineering. He 
was transferred to the East Providence re- 
finery as assistant superintendent in 1953. 

Rickett, a graduate of Worcester Poly- 
technic Institute, joined the old Standard 
Oil Company of New York as a research 
chemist in 1914. He was made superin- 
tendent of the refinery in 1947. 

Frank V. Williams has been appointed 
manager of the Olean, New York, re- 
finery, assuming the post formerly held by 
Walter E. Wanner, who has retired. 
Williams, formerly assistant superinten- 
dent at Olean, was graduated from the 
Drexel Institute of Technology in 1933 
with a BS degree in mechanical engineer- 
ing. He was transferred to Olean refinery 
in 1945 as assistant superintendent. Wan- 
ner was graduated from Cornell Univer- 
sity as a mechanical engineer in 1913 and 
joined the Olean refinery as assistant to 
the chief engineer in 1916. He was ap- 
pointed superintendent of the refinery in 
1945. 

George A. Round, chief automotive 
engineer of Socony-Vacuum Oil Com- 
pany, Inc., has retired from the automo- 
tive division of the lubricating depart- 
ment after 40 years of service. A grad- 
uate of Brown University, Round joined 
the Vacuum Oil Company in Boston as an 
automotive engineer. In 1939 he was 
made chief automotive engineer for 
Socony. Leonard Raymond, formerly 
assistant chief automotive engineer, has 
succeeded Round. Raymond joined the 
company in 1945, coming from Tide 
Water Associated Oil Company where he 
was supervisor of the automotive lab- 
oratory. He is a graduate of Columbia 
University. 


> L. R. Goldsmith has been promoted to 
manager of manufacturing for Shell Oil 
Company. He succeeds A. H. Calder- 


_ wood, who leaves shortly on an assign- 


ment aboard and retires at the end of 
the year. J. E. Marsland, assistant man- 
ager of the technological department, 
succeeds Goldsmith as manager of that 
department. 

Goldsmith, a graduate of the Univer- 
sity of California, joined Shell in 1932. 
He became manager of the technological 
department in 1951. A graduate of the 
California Institute of Technology and 
the Massachusetts Institute of Technol- 


- ogy, Marsland joined Shell in 1933. He 


was appointed assistant manager of the 
technological department in 1949. 


>» E. A. Wooden, superintendent of Sin- 
clair Oil and Gas Company’s gas and gas 
products department, engineering division, 
has retired after 37 years’ service. C. R. 
Childress will succeed him. 


> Howard Mays has assumed duties as 
superintendent of Pure Oil Company’s 
gasoline plant in Van, Texas. He replaces 
John N. Prater, who has retired 


> Andre H. Menuet, chief engineer of the 
Skelgas division, Skelly Oil Company, has 
been named treasurer of the Liquefied Pe- 
troleum Gas Association. Menuet joined 
Skelly in 1924 and was made chief engi- 
neer of the Skelgas division in 1937. 


> Gerald Fisher has been appointed to 
the position of pollution control cordi- 
nator for the General Petroleum Corp- 
oration. A graduate of the University of 
Oklahoma, Fisher has been manager of 
the lubricants and process products de- 
partment since 1944. 
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> G. C. Templeman has been named 
chief chemist of The Ohio Oil Company’s 
refining department. J. A. Coddington, 
chief design engineer, has been advanced 
to technical advisor. R. W. S. Muszrave, 
chief engineer at the Robinson, Illinois, 
refinery has been transferred to the gen- 
eral office. 

Templeman began his employment with 
the company in 1937 as a chemist at the 
Lovell, Wyoming, refinery. He graduated 
from Iowa State College in 1932 with a 
degree in chemical engineering. Codding- 
ton joined the company as a chemical en- 
gineer at Robinson. Musgrave’s employ- 
ment with Ohio Oil dates back to 1926. 
He received his envineering education at 
the University of Florida. 


> Morris R. Morrow has been promoted 
to research specialist in the research and 
development division at Humble Oil and 
Refining Company’s Baytown, Texas, re- 
finery. A graduate of The University of 
Texas, Morrow joined Humble in 1940. 


>» R. K. Walter, construction superin- 
tendent at Shell Chemical Corporation’s 
company plant being erected at Norco, 
Louisiana, has been named assistant man- 
ager of the manufacturing engineering 
department at the head office in New 
York. C. P. Boutte, chief engineer at the 
company’s ammonia plant in Ventura, 
California, has been appointed chief en- 
gineer at Norco. G. A. Daniels will re- 
place Boutte. 

Walters, a graduate of The University 
of Texas, joined Shell as a draftsman in 
1936. He was appointed to his present 
position in 1953. Boutte received a de- 
gree in petroleum engineering from 
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Louisiana State University. He joined 
Shell at Norco in 1929 and was appointed 


chief engineer at Ventura in 1952. 
Daniels joined Shell as an engineer at 
Pittsburg, California, in 1939. He is a 
graduate of the University of California. 


> W. H. Eisenman, national secretary 
American Society for Metals for the past 
36 years, has been nominated to succeed 
himself for the 19th consecutive 2-year 
term. 


> G. M. Cook has been appointed assis- 
tant to the president of Oronite Chemical 
Company. In his new capacity, he will 
serve as secretary of the company’s op- 
erating committee and chairman of its 
newly created product quality subcommit- 
tee. 


> Wyatt L. Walker, senior process en- 
gineer in Continental Oil Company’s head- 
quarters manufacturing department, has 
been promoted to the newly created posi- 
tion of assistant chief process engineer. 
Walker joined Conoco in 1944 as a tech- 
nologist and was promoted to senior 
processing engineer for the headquarters 
manufacturing department in 1951. He 
received his B.S. degree in chemical en- 
gineering in 1940 from the University 
of Kansas. 


> Walter F. Rogers will be principal lec- 
turer at a University of Texas short course 
August 26-September 15 on composition 
and properties of oil well drilling fluids. 
Rovers. chief chemist in the chemical unit 
of Gulf Oil Corporation’s Houston pro- 
duction division, won the title of “Mr. 
Mud” in 1953 from the American Petro- 
leum Institute’s Southwestern division. 
The honor was bestowed for his outstand- 
ing work with an API committee on drill- 
ing fluids. 


NEW PLANTS 





Teneriff Refinery. Refinery is undergo- 
ing a face lifting. Expansion comprises a 
new Foster Wheeler crude distillation unit 
of 10,000 bbl per day capacity, a UOP 
platformer unit, 5000 bbl per day capac- 
ity, and a Udex unit with 500 bbl per day 
capacity, and also auxiliary equipment. 


British American Oil Producing Com- 
pany. Two thousand barrels per day of 
straightrun gasoline will be processed in 
the new catalytic reformer being built by 
Fluor Corporation, at B-A’s Calvary, 
Canadian refinery. Unit will start build- 
ing this fall, be completed by February, 
1955, to cost $725.000. Crude capacity of 
Calgary plant, 7200 bbl per day. 


Gulf. A 10,000-bbl platformer unit will 
be built at Gulf’s Cincinnati, Ohio plant, 
by Procon, construction subsidiary of 
Universal Oil Products Company which 
licensed the unit. Plant will be operating 
by April, 1955, it is expected. 


Shell. A new catalytic cracking unit, 
LPG recovery plant, catalytic polymeriza- 
tion unit and treating unit are being com- 
pleted at Shellburn refinery on Burrard 
Inlet, North Burnaby, bringing this plant’s 
capacity to 15,000 bbl of crude per day. 

















ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. J. 











THE PETROLEUM ENGINEER, August, 1954 





The crude reaches the refinery via Trans 
Mountain Pipe Line. This is the latest ex. 
pansion of this plant, that started in 193 
handling 3500 bbl per day of crude. 


Chicago Corporation. Plans to spend 
$4,000,000 modernizing the Champlin Re. 
finery Company at Enid, Oklahoma, has 
been announced by Earl Baldridge, Chi. 
cago president. Details of the plan have 
not been made public. 


Llano Grande. A $5,000,000 gasoline 
plant will be built at Lehman, west of 
Lubbock, Texas, according to E. E. Gose, 
Jr., Llano Grande president. Tellepsen 
Petro-Chem Constructors is to build the 
plant; gas will be handled from the Level]- 
land and Slaughter fields nearby. and the 
design is for processing 25,000,000 cu ft 
of gas daily. 


Cities Service. Completion by the fall of 
1954 of a delayed coking unit and a fluid 
hvdroformer unit at Cities Service East 
Chicago refinery is announced by M. W., 
Kellogg Company, builder of the units, 
A delayed coker was built during the late 
*40’s and the new addition consists of 2 
new coking chambers that will enable the 
unit to process some 50,000 bbl of re- 
duced crude daily. 


Clark Oil. A new platformer unit for 
5500 bbl per dav will be built by Procon, * 
Inc., for Clark Oil and Refining Corpora- 
tion at its Blue Island, Illinois, refinery, it 
is announced. The unit will go on stream 
by the fall of 1954, it is planned. and the 
product will be used to make a 93 octane 
motor fuel, says E. T. Clark, president. 
Clark is also building a system of 25 serv- 
ice stations in the vicinity of and-in Chi- | 
cago proper, increasing marketing facili- 
ties now operated in four adjacent states. 


TO REPAIR PIPE LEAKS - 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 
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SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 
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SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 
In stock —ali supply stores 


| M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 
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Figure 1931— 
Goso Pump and 
Diesel Engine on Skid for 


Use as a Portable Pumping Unit 


Oil..Gas 
Products 
Pipelining 








Every year we are exporting more and more good will 
for American products and greater respect for their 
performance—providing more and more operators in 
foreign fields with the kind of pumping service American 
operators accept as a matter of course from Gaso Pumps. 
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For years, pipeliners have been plagued with the task of i 
removing dirt from pipeline products in order to protect the “ 
meters, to assure correct measurement, and to deliver a clean ce 
product to the consumer. naa 
Heretofore, it has been no problem to trap the dirt. But dai 
what to do with the dirt after it was trapped: That was the rep 
sixty-four dollar question! For just when the strainers were civi 
needed most . . . immediately prior to the arrival of a pig We 
. . the strainer elements couldn't be cleaned fast enough saic 
to keep the strainers in operation. For that reason it was cus- get 
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An installation of five, 
30,000 bbl. capacity, Jet Le 
Type Self-Cleaning Fluid y 
Strainers on one of the ; has 
largest VY. S. products Co 
pipe lines. : 
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tomary to bypass the stream .. . or just let the strainer ele- “4 
ments blind and burst . . . and the meters took the rap. a 
The obvious challenge was to design a strainer that could oe 
be cleaned quickly and returned to service so that no matter od 
how dirty the stream became it could be sent through the 
strainers and cleaned up. 
That, in a nut shell, is what has been accomplished with 
the Jet Type Self-Cleaning Fluid Strainer. Utilizing hydraulic Ec 
impact through built-in rotating jets, the stainless screen 
basket of this remarkable strainer can be cleaned in one Ce 
minute. Only five minutes, or less, is required to take the th 
strainer off stream, clean it, and return it to service. Ite 
Installations of Jet Type Self-Cleaning Fluid Strainers have ne 
proved beyond doubt their sound design and entirely satis- ler 
factory performance. ste 
Interested pipe line operators are invited to write for 
complete details. 
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DIGEST of NEWS and COMMENT 
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Texas-Coast Line Urged 

An urgent need for a crude pipe 
line from West Texas to California was 
voiced by Olin Culberson, member of 
the Texas Railroad Commission at a 
proration hearing of the commission 
recently. Culberson based his views 
on recent announcements that West 
Coast refiners plan to seek new sup- 
plies from Canada and Peru, and the 
fact that West Texas producers now 
have several hundred thousand barrels 
daily of shut-in production. In light of 
reports that a 47 per cent increase in 
civilian demands is expected on the 
West Coast in the next 10 years, he 
said the refiners and producers should 
get together and build a big-inch pipe 
line between the two points. Military- 
wise, the move would be advantage- 
ous, too, he added. 
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Loan for Sui Gas Line 

A loan of 5,000,009 pounds sterling 
has been made to Sui Gas Transmission 
Company, Ltd., for construction of its 
natural gas pipe line facilities between 
Karachi and Sui Gas field, by the In- 
ternational Bank for Reconstruction 
and Development. Other financing is 
being provided by the Commonwealth 
Development Finance Corporation and 
private investors, including Burmah Oil 
Company. Work on the line is under- 
way. River Construction Corporation, 
Fort Worth, received the overseas 
contract. 
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Egyptian Line Underway 

Contract for construction of a Suez- 
Cairo crude line has been awarded by 
the Egyptian government to the 
Italian firm of Dalmine, of Milan. The 
new crude carrier will be 84 miles in 
length and cost 2,719,527 in Egyptian 
sterling. 
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Big Line to Start? 

Officials of the American Pipe Line 
Corporation, New York, recently an- 
nounced plans to start work on its 
1910-mile Beaumont-Newark _ prod- 
uct pipe line by “sometime in August.” 
Officials said pipe deliveries were to 
‘tart in July and other work to begin 
with completion of financing arrange- 
ments. Industry observers are skeptical 
of the early construction date and 
some doubt the line will get underway 
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this year. American received a 40 per 
cent rapid tax amortization from the 
ODM recently, 15 per cent above the 
normal 25 per cent allowed. Engineers 
Ltd. has contract for general super- 
vision for construction of the line. 
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New Gas Outlets? 


Two pipe line projects, which would 
link newly discovered gas reserves in 
North Texas and southwest Oklahoma, 
are in the development stages but no 
official announcements on their details 
have been made. 

One of the projects, reported to be 
under consideration by Natural Gas 
Pipe Line Company of America, is a 
240 mile, 24-in. line that would link 
reserves in Carter, Stephens, and Gar- 
vin counties of Oklahoma to the com- 
pany’s trunk line at a point in Hutch- 
inson County, Texas, near Amarillo. — 

The other project, a 326-mile, 24-in. 
line, with initial capacity of 150,000,- 
000 cu ft daily, would start near Chico, 
in Wise County, Texas, northwest of 
Fort Worth, and pass through the south 
end of Oklahoma’s Golden Trend 
fields, is under consideration by a 
group of Oklahoma and Texas interests 
with headquarters in Tulsa. Gas taken 
by the line reportedly would be de- 
livered to Texas Eastern Transmission 
Company near Memphis. 
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Export Permit Asked 

Panhandle Eastern Pipe Line Com- 
pany has filed a request with the FPC 
for authorization of the export of na- 
tural gas from the United States to 
Canada pursuant to a 1954 20-year 
contract between Panhandle and Union 
Gas Company of Canada, Ltd. No ad- 
ditional details have been given on the 
request. 
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New England Line Planned 


Promotion of a products pipe line to 
transport refined products from the 
New Jersey refining area to areas of up- 
per New England has been undertaken 
by the Mayflower Pipe Line Com- 
pany of New York, headed by Charles 
A, Neal, who is also president of Pine 
Tree Natural Gas Company, New 
York. Neal and others have also pro- 
posed a natural gas pipe line serving 
Portland and Augusta, Maine, with 
origin at Haverhill, Massachusetts. 
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L. A. All the Way 


Members of the Pipe Line Contrac- 
tors Association, having met in Hous- 
ton for several years each January, 
have turned to sunny (?) California for 
the change of climate requested by 
numerous members. Site of the 1955 
convention, to be held January 17-19, 
will be the sparkling new Statler in 
Los Angeles. The equipment show, 
slated for the 1955 convention, has 
been foregone. Members of the newly- 
formed Pipe Line Contractors Associ- 
ation of Canada have been invited to 
join the forthcoming meeting. 


kkk 
Alaskan Line Half Done 


Work on the government-owned 
630-mile, 8-in. products pipe line be- 
tween Haines and Fairbanks, Alaska, 
has reached the midway point, accord- 
ing to contractors on the job. Some 450 
men are working in 3 spreads on the 
$40,000,000 project. Pipe laying will 
continue until October and the main 
line is expected to be completed at that 
time. Work on 5 pump stations will 
consume another year, as will terminals 
and other facilities. Operation is an- 
ticipated for late summer, 1955. 
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Northwest Developments 
In Washington, Westcoast Trans- 
mission Company, loser in the battle 
to service the Pacific Northwest with 
natural gas, was calling the FPC de- 
cision “arbitrary, capricious, and con- 
trary to the Natural Gas Act and the 
commission’s prior decisions.” West- 
coast is asking the FPC to reconsider. 
If the commission turns down the re- 
quest, Westcoast threatens to turn to 
the Federal Courts for action. 
Meanwhile, C. R. Williams, presi- 
dent of Pacific Northwest Pipe Line 
Company, winner of the struggle, said 
his company is going ahead with plans 
for constructing the 1466-mile gas line 
from San Juan basin to the Washing- 
ton-Oregon area and intermediate 
points. He indicated the FPC order was 
“clear cut” enough to proceed with en- 
gineering, financing, and contracting. 
In Kemmerer, Wyoming, stock of 
the Pfaff-Quealy Corporation, which 
owns considerable interests in gas fields 
of southwestern Wyoming was trans- 
ferred to three New York residents 
who have an interest in the pipe line 
project. Included in the deal were con- 
siderable gas reserves that could be 
used by Pacific Northwest Pipe Line. 
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Fast Welding 
Field welding 12%” Electric Resistance Weld Line Pipe near Bartlesville, Okla. 


sve 


Easy Bending 
Bends are easy to make in the field—as shown in this line of 10%” 
Electric Resistance Weld Pipe near Cushing, Oklahoma. 


ie 


Straight Lengths 
26” Republic Electric Fusion Weld Line Pipe being laid near Petersburg, Ohio. 






Other Republic Products include Casing and Tubing — Steel and Plastic Pipe — Studs, Bolts and Nuts — Heat Exchanger Tubes — Steel Buildings 
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PIPE LINE 
INSTALLATION TIME 


It’s easy to do—with pipe that comes in straight 
lengths, bends easily, welds rapidly. And pipeliners 
know that Republic Electric Resistance Weld and 
Electric Fusion Weld Line Pipe do all three. That’s 
why so many thousands of miles of both are being 
used all over the world. 


Line pipe that is dependably straight speeds up 
production. Delays are avoided. You get constant 
circumference, too. That means no difficulty lining 
up field joints. Result: the entire circumference is 
welded at top speed. And because uniform wall 
thickness assures even distribution of metal all 
around the pipe, a good weld is assured. 


High ductility permits smooth, uniform bends to 
be easily made in the field. And you can build high 
pressure lines with Republic Line Pipe due to its 
uniform high yield strength. 


Remember: to save time and money, specify 
Republic Line Pipe. We make three types: Electric 
Resistance Weld from 2%” through 16” O.D.; 
Electric Fusion Weld from 24” through 30” O.D.; 
also Continuous Butt Weld Pipe for gathering 
and distribution lines from ¥g” through 4” nominal. 
Write for more facts. 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


Mm 


REPUBLIC 
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Diver worked from construction company barge. 
Crane is removing more mud and silt from the vicinity 





Inspection of. newly-laid line, 
tepair of leaks on older lines 


DiveER Charley Delps of St. Louis, 
Missouri, was recommended to Service 
Pipe Line as “a diver who regularly 
performs underwater pipe line inspec- 
tions.” 

The company had just laid a 20-in. 
line under the Mississippi river below 
Ft. Madison, Iowa, as part of a long- 
range plan to give it a 20-in. line from 
Drumright, Oklahoma, to the Chicago 
refining area. The company wanted an 
in-place inspection of the newly-laid 
pipe. They hired Delps aiid his inspec- 
tion paid off. He found the pipe sus- 
pended in several spots by sand ridges, 
logs and other debris. Had these trouble 
spots not been discovered, serious 
damage eventually would have resulted. 
Delps assisted in removing the trouble 
spots. 

Skillful though his work was on this 
| inspection project, more exacting was 

his repair work on the company’s 
older lines under the river. 

In 1946, Service maintenance men 
had discovered oil floating on the water 
above the Mississippi River crossing 
about 3200 ft from the Illinois bank. 











valuable services performed by 


CARL |. HUSS 





The Author 


Carl !. Huss is editor of The Connect- 
ing Rod, employee publication of Serv- 
ice Pipe Line 53 spice 3 
Company. He is 
a graduate of 
the University of 
Missouri, where 
he received his 
degree in jour- 
nalism. He spent 
five years in the 
Army Air Corps 
as radio oper- 
ator and tech- 
nician, entering 
college upon his discharge from service. 
Huss joined the publications section of 
Service’ Pipe Line after his graduation 
from the University of Missouri in 1949. 














On inspection they found a leak in an 
8-in. screw-type pipe line laid in 1917. 
In 1951, a company patrol pilot spotted 
oil on the water. Inspection proved it 
to be a leak in another 8-in. welded 
line laid in 1923. 

Repairs were not made at the time. 
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of the leak. Bridge, background, connects Ft. 
Madison, lowa, and Niota, Illinois. 








P 615.371 


Diver on the Mississippi 


Instead, the maintenance men took the 
two lines out of service by closing gate 
valves at Shopton junction (on the lowa 
side) and East Ft. Madison (on the Illi- 
nois side). 

(The company had other lines to 
handle pumpings across the river, but 
failure of the old lines contributed to 
the decision to build the new 20-in.) 

Calling in a diver just to repair the 
two leaks was out of the question. Too 
expensive. Later, when he was hired to 
inspect the newly-laid 20-in., the com- 
pany decided to retain him for the 
leak repairs. Since he already was on 
the site, the leak repairs would cost 
less. 

Before starting the diver on the 
leak repairs, the maintenance men 
wanted to be sure no more leaks woud 
develop later, so they hydrostatically 
tested the two 8-in. lines with 650 psi 
water pressure for eight hours. The test 
revealed two small leaks on the Illi- 
nois shore, but no other underwate! 
leaks. 

After the tests, the men displaced 
the water with compressed air and set 
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...Key to Diving Operation 
Is Special Stop-Leak Clamp... 


End and interior view of the stop-leak clamp. The gas- 
kets, shown in place, were made of neoprene rubber. 
In lower left is pneumatic buffer used by diver to clean 
the line in the water. Dressing of pipe was completed 
by using an emery board to roughen pipe surface. 


— 


Workmen on barge are shown taking the clamp apart. 
Diver found the clamp easy to install on the line and 
praised the design for its adaptability to such repair 
work. 


> 


Stop-leak clamp was designed and constructed by 
Service Pipe Line personnel after company tried exten- 
sively to find one in commercial manufacture, and was 
unable to locate a suitable device of this nature. Pack- 
ing glands that fit inside the end flanges are shown at 
right. They are made of red fiber and measure 23-in. 
by 3/4-in. by 1/16-in. Main body of clamp, shown 
here fitted together as it would be installed on the 
line, was made from a 2-ft section of extra heavy 
seamless pipe. Flanges were fabricated from steel 
plate. Device weighs 250 Ib and may be used on pit, 
collar, and broken weld leaks. Small plug seen at left 
of lifting ring is the opening used to fill space between 
line and clamp with oil. After space was filled and 
plug returned, pressure was increased on line to test 
tightness of clamp. 


D-6 





THE PETROLEUM ENGINEER, August, 1954 











54 














Dredae Cleared Line of Mud. Diver 


With cutting torch in hand, diver sinks to river bottom. 
Hoses in tender’s hand are for air, communication, 
and torch. Diver usually works underwater one hour 


and then surfaces. 


about finding the leaks, no small task 
across 8200 ft of water. They set up 
markers on each bank where the lines 
enter and leave the river. By keeping 
lined up with the markers they could 
pretty well follow the path of the lines 
across the river. After building up air 
pressure on the line to 125 psi, 
“Frenchy” Yavorn, chief inspector on 
the Mississippi projects, and his party 
set out by small boat in search of the 
bubbles. 

Rough water and floating debris 
made the search difficult, but they 
finally located the leaks, fortunately 
out of the navigation channel in shal- 
low water (12 ft, mostly mud). The 
men drove pole markers into the river 
bottom beside the leaks. 

Diver Delps, working from the Voll- 
mar Brothers’ crane barge, found each 
leak in the two lines to be at the joints. 
To get at them he would have to cut 
away the 850-Ilb river clamps placed 
at every joint. 

In his diving suit, Delps weighs 425 
lb, which means he must have a firm 
footing. A dredge was brought in to 
suck mud from around the leaks, leav- 
lng a firm, sandy footing for Delps. He 
cut the river clamp bolts with his oxy- 
acetylene underwater cutting torch, and 
tied ropes to them so they could be 
lifted aboard the barge. 

Because of the muddy water, Delps 
performed all his underwater work 
strictly by feel. That was hardly a 


handicap to a man who has worked 22 
years on diving jobs around the world. 


Special Clamps Designed 

On the barge deck waiting to be in- 
stalled by Delps were special leak re- 
pair clamps. Adaptable to pit, collar, 
or broken weld leaks, the clamps were 
designed by the line maintenance de- 
partment and fabricated in the com- 
pany’s Tulsa machine shop. The main- 
tenance department designed the 
clamps because they could not find 
manufactured ones that would hold the 
high pressure required on the line. The 
line carries a 600-lb pressure, and the 
company wanted a safety factor of two. 

Main body of the clamp is made 
from a 2«ft section of extra heavy 
seamless pipe sawed in half lengthwise. 
To each half are welded two end flanges 
plus two side flanges drilled to accomo- 
date %4-in: high-tensile bolts. 

The gasket is made of neoprene 
rubber with a hardness of 60 duro- 
meters. The packing glands fitted in- 
side the end flanges are made of red 
fiber and measured 23-in. long by %-in. 
wide by 1/16-in. thick. Each clamp is 
bolted into place with twenty-two 
%-in. bolts 3 in. long and twelve 
%-in. bolts 444-in. long. The complete 
assembly weighs 250 Ib. 

The clamps were lowered to the 
diver in a special sling that made fit- 
ting them to the pipe easy. Before in- 
stalling the clamps, however, Delps 
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Cut Old Clamps, Cleaned Line With Buffer .. 





Circuit breaker for the diver’s underwater cutting 
torch. Attendant opens circuit when diver is not 
cutting. Diver signals attendant over intercom system 
about operations. 


dressed the pipe with a pneumatic 
buffer and emery board. 

After cleaning away the scale and 
other deposits the top half of the clamp 
was lowered to Delps, who jockeyed 
it into position so that it rested on the 
top of the pipe, centered over the leak. 
Next the other half was lowered and 
Delps lined it up on the underside of 
the leak. Wrenches and bolts were 
lowered to him in a bucket. 

He screwed in the bolts on the side 
flanges, inserted the packing glands in 
each end and then bolted in the end 
flanges. He started the bolts by hand, 
then ran them up tight with a pneu- 
matic wrench. To set them evenly he 
gave each a few final tugs with a hand 
wrench equipped with an extension 
handle. 

Remember, Delps was doing all this 
by feel only. He thought the clamps 
were well designed and experienced no 
difficulty in applying them. 

Ordinarily, a diver paces himself so 
that he workes underwater an hou! 
and surfaces for a half hour, but Delps 
stayed down three hours while install- 
ing the first clamp. 

To test the clamps for tightness, 
lubricating oil was pumped into the 
space between the clamp and the pipe 
through a small opening which then 
was plugged. Air pressure was run up 
on the line. The men on the barge 
watched for tell-tell signs of lubricating 
oil to appear on the surface that would 
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.. . New Clamps Installed, Line Was Air-Tested for Leaks, None Were Found 


* 
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While diver removes old riverclamps, workmen on Air bubbles and smoke boil out of muddy Ole Miss as 
deck prepare stop-leak clamps. As diver works by diver cuts away old clamps from 8-in. line. Pole 
“feel” underwater, each flange and clamp is scored protruding from water marks spot of leak located 
with file so diver can line them up. earlier by crew from company. 


indicate the clamps were not tight. 8-in. lines gives Service Pipe Line six The extra lines give the company a 
None appeared, showing the clamps usable lines across the Mississippi safety margin, always a good thing to 
were well-designed and Delps had done (other lines are an 8-in. laid in 1918, have, especially under a spot as criti- 
a good job installing them. 16-in. laid in 1946, and a 12-in. laid cal as the wide and muddy Mississippi. 
Laying the 20-in. and restoring the in 1929). ket 


River clamps weighing 850 lb are hoisted from water Helmet removed, diver Delps again breathes fresh 
by crane. After cutting away old clamps, diver air. Delps had earlier inspected Service’s new 20-in. 
dressed line with pneumatic buffer and emery board. line, found line suspended on logs, and ridges, later 
New clamps were installed next day. helped remove trouble spots. 
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Bearing temperature relays for this large pipe line pumping motor are located at points A and B in the circle. Capillary tubes run 
from the controls to bulbs inserted in the babbitt linings of each bearing. Third control, on left, is an oil pressure relay. 


Overloads and short circuits are serious 


troubles; detection and prevention made 


easier, service continuity provided by 


Full Protection Controls for Pumping Mofors 


BASICALLY, it is necessary, in the 
control for large motors to: 

1. Protect the apparatus against 
overloads and short circuits; quickly 
disconnect the apparatus to minimize 
effects of short circuits. 

2. Provide for continuity of service 
for the processes involved. 

This discussion will not cover stand- 
ard control considerations such as in- 
terrupting capacity, undervoltage pro- 
tection and other elements that are 
common to all motors. Rather, it will 
cover some special items of protection 
for the large, high speed motors used 
for pipe line pumping, for centrifugal 
compressors, and for blowers in the oil 
industry. The probable large loss that 
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The Author 


R. C. Thompson 
is chief engineer 
of the control 
division of Elec- 
tric Machinery 
Manufacturing 
Company. After 
graduating from 
f the University of 
+ Nerth Dakota in 
| 1933, he joined 
Electric Machin- 
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ing Company and in 1944 he became 
head of control design. 








would be entailed in unnecessary shut 
down of these important applications 
makes it essential to provide all avail- 
able and practical means for detecting 
or preventing trouble before it puts 
the motor out of service, or, in case of 
serious fault, to take the motor out of 
operation quickly to minimize damage 

The desired special protections in- 
clude: 


1. Compensation for difference in 
ambient temperature between mo- 
tor and control. 

2. Measurement and protection, by 
detectors in the stator winding, 
against excessive temperature. 


3. Protection in case of failure of in- 
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Selection of protective equipment is dependent upon ambient conditions 
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FIG. 1. Standard solder or bi-metal- 
lic type overload relay. 
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FIG. 2. Temperature detector using 
Wheatstone Bridge principle. 
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FIG. 3. Transfer switch connects sev- 
eral detectors to bridge circuit. 








sulation of the stator windings, 
and 

4. Detection of excessive bearing 
temperature. 


Thermal Overload Protection 

Standard solder type or bi-metallic 
overload relays are by far the most 
commonly used relays to provide pro- 
tection against normal motor over- 
loads. Under normal conditions, they 
give good protection because their ele- 
ments respond to thermal characteris- 
tics similar to those of the motors. 

Fig. 1 illustrates the connection of 
this type of relay. It is shown con- 
nected in the secondary of the current 
transformer. The current transformer 
supplies a proportionate amount of the 
motor current to the relay correspond- 
ing to the load. This passes through 
the relay causing the element to heat. 
At a predetermined temperature setting 
corresponding to the maximum allow- 
able temperature of motor, the relay 
contact operates to open the motor 
switch. 

In the oil industry, however, because 
of concern over explosive atmospheres 
and other considerations, the motors 
and controls in many installations are 
not placed in the same location. This 
usually creates a special problem be- 
cause the two locations may not have 
‘ the same ambient temperature charac- 
teristics. 

For example, if the overload relays 
are located where the ambient tempera- 
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ture is rising while the ambient tem- 
perature at the motor is constant, the 
relay will operate to trip the motor off 
the line prematurely and cause an un- 
necessary shut down because the relay 
is responding to both the line current 
p!us its own ambient element tempera- 
ture. The thermal relay can be used 
effectively only where the motor and 
the relay are always subjected to the 
same ambient or where the two tem- 
peratures are constant. 

The bimetallic thermal overload is 
available in the temperature compen- 
sated type. It compensates for the dif- 
ferences in temperature around the 
relay. This is accomplished by the addi- 
tion of a second bimetallic strip that is 
not subjected to any heating from the 
motor current, and is only affected by 
the ambient temperature, so that any 
relay action caused by an ambient 
temperature change is cancelled, and 
the relay responds only to motor cur- 
rent changes. It does not, however, 
take into account a difference in the 
ambient around the motor. It is a par- 
tial answer to the temperature differ- 
ence problems inasmuch as it can be 
applied where the motor ambient is 
fairly constant but where the relay it- 
self may be subjected to variable am- 
bient temperatures. 

An induction type overcurrent relay 
could be used to gain the same advan- 
tage as using the temperature compen- 
sated relay except it does not possess 
thermal “memory.” That_is, the induc- 


tion relay operates on the value of the 
current only. It does not operate on 
the heating effect of the current. The 
thermal relays will allow momentary 
overloads, but have a cumulative char- 
acteristic so that they will operate to 
take the motor from the line if the over- 
loads occur too frequently. This is de- 
sirable because the momentary over- 
loads are causing heating in the motor 
windings. 


Bridge Circuit Overload 
Protection 

The thermal overload relays dis- 
cussed previously operate on current 
and the heating effect of the current. 
Since it is the temperature of the stator 
windings with which we are primarily 
concerned, it follows that there should 
be a method of protection or indica- 
tion that directly takes into account 
the winding temperature. This can be 
accomplished by the use of tempera- 
ture detectors in a bridge circuit to 
operate an indicating temperature in- 
strument, or a relay or a graphic tem- 
perature recording instrument. 

A temperature detector, also called 
various names such as “Exploring 
Coil,” “Thermohm,” or “Resistance 
Temperature Detector,” consists of 4 
coil of fine wire embedded in 4 
moulded plastic strip. The resistance 
of this wire is highly sensitive to tem- 
perature. Six detectors are generally 
placed in the stator slots of the motor 
between the upper and lower coil sides 
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Type of station, service continuity importance determine equipment 
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FIG. 4. Circuit for using relay with 
detector and three bridge resistors. 
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FIG. 5. Circuit for using differential 
relay in motor protection. 
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FIG. 6. Typical installation where 
“bulb” of relay is mounted in housing. 








in slots equally spaced around the stator 
core. Additional detectors are often 
mounted in the incoming and outgoing 
air stream, and, occasionally, in bear- 
ings or in oil lines to the bearings. 

The Wheatstone Bridge principle is 
used. That is, the resistance of the de- 
tector is measured by a bridge circuit. 
First considered will be use of the 
bridge circuit with an indicating tem- 
perature instrument. The basic bridge 
circuit is shown in Fig. 2. The equip- 
ment consists of three resistors, the 
detector, a d-c meter with offset zero 
calibrated for temperature, and a d-c 
voltage source. The resistors are chosen 
so that the bridge is in balance with 
the detector at some temperature such 
as 70 C. This is called the balance 
temperature, and at this point the read- 
ing is independent of the d-c voltage 
and the resistance of the leads. 

It is generally desirable to read the 
temperature of several detectors in the 
motor. This is accomplished by using 
a transfer switch, which connects one 
detector at a time into the bridge cir- 
cuit as shown in Fig. 3. By using a 
test resistor of fixed value, the accuracy 
of the equipment can be tested. 

Where automatic shut down is re- 
quired in case of over-temperature, a 
relay can be used with the bridge cir- 
cuit and the temperature detectors. 
This circuit is shown in Fig. 4. The 
Wheatstone Bridge circuit is composed 
of three bridge resistors and a detec- 
tor. The relay is of the directional type 
whose operating torque reverses when 
the resistance of the detector varies 


from a value below to a value above 
that necessary to cause the bridge to 
be balanced. 

The bridge is balanced when the re- 
sistance of the detector is the same as 
that of the bridge resistors. The relay 
will close its low temperature contact 
for all values of resistance, or tempera- 
ture, of the detector below a given 
amount. It will slowly open these con- 
tacts as the temperature increases and 
finally close its high temperature con- 
tacts when the temperature reaches 
the value for which they are adjusted 
to close. 

The relay shoud be installed in a 
place that is clean, dry, free from dirt 
and vibration. The bridge resistors 
should be mounted on the motor where 
they will be subject to the same am- 
bient as the motor. On an enclosed mo- 
tor, the resistors should be mounted 
in the incoming air path to the machine. 

The relay can be used to sound an 
alarm as well as cause opening of the 
motor switch. 


Thermocouples 
Older motors often used thermocou- 
ples inserted in the stator slots. At tem- 
peratures considered safe for electrical 
apparatus, however, the voltage pro- 
duced by a thermocouple is so small 
that it is very difficult to obtain accept- 
able accuracy. For this reason thermo- 

couples should not be used. 


Differential Protection 
Differential protection affords very 
effective protection against internal 
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fault in the motor windings. Hence 
differential protection is generally ac- 
cepted as standard practice for large 
motors. 

Differential protection is based on 
the principle of balancing the second- 
ary currents in current transformers 
that are installed at each end of the 
motor stator windings. The secondaries 
of the current transformers are in series 
with the relays arranged so that they 
operate upon a difference between cur- 
rents in the two sets of transformers. 

The differential relays are connected 
in parallel with the “balanced current” 
so that they receive current enly when 
an unbalance occurs. The relays will 
function on phase to ground faults, 
which produce more than a minimum 
of current. This minimum amount of 
current refers to the sensitivity of the 
relay. 

Differential relays used for motors 
are available with sensitivities of 10 
per cent and 25 per cent. This means 
that if the transformer on one side of 
the winding carries, for example, 10 
per cent or more current than the trans- 
former on the other side of the wind- 
ing, a 10 per cent sensitivity relay will 
operate on this difference of 10 per 
cent. 

Differential relays will not protect 
against open circuits or turn-to-turn 
short circuits in the stator winding. 
When differential relays are applied, it 
is recommended that the neutral of the 
motor be grounded. 

The general scheme of connections 
as applied to a motor is shown in Fig. 
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5. To simplify the diagram, protection 
is shown in one phase only. For differ- 
ential protection two sets of three cur- 
rent transformers are necessary; one 
set at each end of the motor winding. 
Three single-phase relays are required, 
or one 3-phase relay, which consists of 
three single-phase relays in a single 
case. It is customary to install three 
current transformers that are on the 
breaker side of the winding in the mo- 
tor control, and the other set in a ter- 
minal box on the motor itself to elimi- 
nate running three extra full load leads 
from the motor to the control. 

Referring to Fig. 5, under normal 
conditions the current flowing at A will 
be the same as that flowing at B. There- 
fore, the secondary currents are equal 
and no current will flow through the 
relay operating winding. A phase to 
phase or phase to ground fault will 
upset this current balance and send the 
differential current through the relay 
operating winding. When this current 
exceeds the sensitivity of the relay, the 
relay contacts will close to energize the 
breaker trip coil and cause the motor 
breaker to open. 


Bearing Temperature Relays 

Bearing temperature relays should 
be used to protect against mechanical 
failure of a bearing. One relay is re- 
quired for each bearing. Any bearing 
trouble usually causes overheating in 
the bearing sleeve. Fig. 6 shows a typi- 
cal installation where the “bulb” of the 
relay is mounted in the housing. A hole 
is drilled and the bulb is inserted so 
that the end of it is embedded in the 
babbitt lining of the lower half of the 
bearing sleeve. 

The relay is the vapor-pressure type 
with a bulb, capillary tube, and bel- 
lows type relay. When a predetermined 
temperature is reached a correspond- 
ing pressure causes the relay to oper- 
ate its contact which may sound an 
alarm or open the motor switch. 


Summary 

1. Selection of equipment for over- 
load protection is dependent on am- 
bient conditions. Use of temperature 
detectors embedded in the motor af- 
fords the best type of winding protec- 
tion and is required by NEC code for 
motors 1500-hp and larger. 

2. Differential protection should be 
used to provide protection against 
phase to phase or phase to ground 
faults. Upon fault conditions the relay 
contacts should cause the motor to be 
disconnected from the line. 

3. Factors such as whether the 
station is attended or unattended, and 
the importance of maintaining continu- 
ity of service, will determine if the over- 
load protective equipment should cause 
motor shut down, or ring an alarm or 
give visual indication. xk*k* 
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Priorities Help Make Two-Way 
Radio Effectivet 


T. G. HUMPHREYS* 


ALTHOUGH two-way radio has 
come to be accepted as a basic part of 
the-operations of modern gas indus- 
try, it is only recently that much serious 
thought has been given to making the 
most effective use of its many possibili- 
ties. Perhaps most of the studies of 
radio utilization has been made neces- 
sary because of its almost universal 
usefulness. Despite the fact that FCC 
regulations require some form of stand- 
ard operating procedure, many li- 
censees did not formally establish a 
uniform procedure until the pressure 
of their own traffic density made it 
mandatory. The policies and proce- 
dures described, while not suggested 
as a criteria, represent the results of 
13 years experience with radio by Ala- 
bama Gas Corporation. 

Radio station licensees have no claim 
to the frequency used. They are, rather, 
custodian of a property in the public 
domain and must, therefore, use it to 
the best possible advantage in the pub- 
lic interest. In order to most effectively 
use the single assigned frequency, 
Alabama Gas uses a system of dispatch- 
ing codes, standardized operating pro- 
cedures in all plants, uniform message 
form, and other devices that will be 
treated separately. 

Although it is quite true that the 
great majority of radio time is uti- 
lized for dispatching “trouble calls” 
it should not be assumed that this type 
of message rates a high priority. The 
opposite. is actually true, operational 
and emergency traffic taking prece- 
dence over all others. 

The dispatching code used employs 
a number designator for the type of 
trouble and a letter to indicate partic- 
ular devices, if any. Thus, a code 1M 
indicates a leak at the meter and 5H 
no gas to heating plant. Numbers up 
to 20 are employed to cover all troubles 
and dispatches normally encountered. 
A total of 9 letters covers most devices 
in common use. The use of this dis- 
patching code not only reduces “on 
air” time but also avoids many errors 
in transmission. 

All mobile units are normally under 
the control of the base station operator 
nearest them and car-to-car communi- 
cations are allowed only after obtaining 
permission from the base station op- 
erator. It is considered necessary for 
” ¢Adapted from a paper presented at Southern 
Gas Association meeting, Houston, Texas, 1954. 


*Chief radio engineer, Alabama Gas Corpo- 
ration. 


One person to have absolute control of 
the system in any given area to pre- 
vent conflicts and to insure that high 
priority traffic is not delayed. 

Priority is given to messages in the 
following order: 

1. Emergency messages of what- 

ever nature. 
2. Operational traffic (pressure con- 
trol, etc.) 

3. Urgent service calls. 

4. Routine service calls. 

5. All other messages. 

It is imperative that all persons 
using radio equipment fully understand 
the priority system whether they are 
base station operators or operate mo- 
bile equipment. 

The Alabama Gas Corporation now 
operates its entire radio system on one 
frequency, 158.25 Mc/s. In an effort 
to reduce nuisance interference be- 
tween base stations and adjacent plant 
mobile units, there has been installed 
within the last year or so a selective 
calling system that keeps the base sta- 
tion receiver inoperative except when 
actuated by one of its own mobile 
units or by intentional calls from other 
base stations. To accomplish this, small 
single tone transmitters are installed 
in each unit and station which, at the 
discretion of the operator, can trans- 
mit either a “red” tone (1800 cps) ora 
“blue” tone (2200 cps). Base station 
receivers are equipped with either a 
red or blue actuating receiver so that 
any unit can contact any station within 
range but without annoying interfer- 
ence to other nearby stations. This fea- 
ture has resulted in considerable im- 
provement in operating efficiency, par- 
ticularly where the radio operator may 
also perform other functions. 

There are now available many tech- 
nical devices to assist in the full utili- 
zation of your radio system. In the 
final analysis, its value will be deter- 
mined in very great measure by the 
people who use it. Standard proce- 
dures and forms materially enhance 
its usefulness. The one factor exerting 
the greatest control is the mental atti- 
tude of the actual users. Radio is a 
fine, extremely useful tool in improv- 
ing Operations and should be so re- 
garded. Physical equipment should be 
given the same care that would be 
given a expensive time piece. Its use 
should be limited to legitimate opera- 
tional traffic handled in a proper and 
entirely business-like manner. * * * 
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R. H. Fulton & Co., Lubbock, Tex., knows it can keep the 
ditch ahead of the pipe. The heart of its Cleveland ditcher 
isa steady, dependable CAT* D8800 Diesel Engine. On its 


performance depends the progress of the Fulton spread. 


The 6’ x 42” ditch is part of a loop line from Dumas, 
Tex., to Knowles, Okla., for Northern Natural Gas Co. 
In the picture the ditcher is in the process of digging 4800 
feet in 714 hours. ; 


“We never think about being down because of engine 
trouble,” reports Albert Jones, ditch foreman. “This is the 
only ditcher on the job and it has to go. It has 3500 hours 
and still doesn’t use oil between changes.” 


Where trouble can be costly, pipeline men rely on 
Caterpillar Diesel Engines. They know these hard-working 
diesels are prepared for rough going with a complete system 
of filters, seals and air cleaners. 


Lube oil is filtered before entering the engine by filters 
that can remove particles as small as 39-millionths of an 
inch, Air gets an oil bath which removes more than 99 per 
cent of the impurities. And fuel filters through a special 
group of cotton yarn elements. In addition, the engine is 





protected by seals designed to hold: in lubrication and 
keep out dirt. 


Dust is an engine’s worst enemy in pipelaying. But with 
Caterpillar Engines, dust gets nowhere and you make plenty 
of mileage! 


Ask your Caterpillar Dealer to show you the engines 
tailored to meet your requirements. They come in 12 sizes 
up to 500 HP. And be sure to specify Caterpillar Diesels 
when you repower or buy new equipment. Leading manu- 
facturers of excavators, ditchers, air compressors and othe! 
equipment can supply them. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 


*Both Cat and Caterpillar are registered trademarks—@ 
















New Technique For Obtaining Better Flow Efficiency 





P 625.4 





Block of sand and iron sulfide that stoped 
exploratory pig in 8%-in. pipe line that 
had been blown 15 years previously when 
line was put into service. 


Pumping in water and detergent at up- 
stream end adjacent to pig control joint. 
To clean 56 miles of 26-in. seven 8-mile 
runs were used. 


Water-Detergent Method For 
Cleaning Pipe Lines’ 


Maximum flow efficiency increase per dollar, minimum shut-down for older gas 


lines not equipped for on-stream cleaning provided by new mode of cleaning 


Tuis article deals with cleaning pipe 
line requiring the shut-down of gas 
flow and cutting into the pipe. The 
major part of gas pipe lines in service 
5 years or more are not equipped with 
full opening valves and pig traps for 
on-stream cleaning. Purpose of this 
article is to acquaint the reader with the 
method of shut-down cleaning being 
used to produce the maximum flow effi- 
ciency increase per dollar invested 
with the minimum of shut-down time. 

In order to tie-in the need for clean- 
ing with the pigging process, flow effi- 
ciency. testing will also be presented. 
Basis for the efficiency calculations is 
given to prevent any misinterpretation 
of maximum efficiency. The efficiency 
increase obtained through cleaning is 
the criterion to be used in evaluating 
the cleaning process. The method of 


*Presented at annual AGA Supply, Transmis- 
sion and Storage Conference, New Orleans, 1954. 
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The Author 


Clinton McClure is pipe line test engi- 
neer for El Paso Natural Gas Company, 
El Paso, Texas. 
A native of New 
Mexico, he 
served four 
years in the U.S. 
Army, including 
five months as a 
prisoner of war 
in Germany's 
Stalag IV-B. 
After the war, 
he attended 
New Mexico 
A&M College, receiving his degree in 
mechanical engineering there in 1949. 
He joined El Paso as project engineer 
and after one year became pipe line 
test engineer working on flow efficiency 
testing, supervision of cleaning tech- 
niques, pressure testing, and valve per- 
formance testing. He is a junior member 
of ASME, the 20-30 Club of Ysleta, and 
Theta Chi fraternity. 











cleaning to be presented will produce 
a flow efficiency to within 2 per cent 
of that of new pipe if properly applied. 

El Paso Natural Gas Company at- 
tempted to use both the dry pigging 
and aerosol solution method during 
the early days of cleaning pipe with a 
cleaning instrument. Neither method 
would produce sufficient flow efficiency 
increase to merit cleaning on a large 
scale. For approximately a 20 per cent 
increase in cost, using the water and de- 
tergent method, the average efficiency 
increase was six times that of the two 
previously mentioned methods. The 
down time for the pipe was the same 
using any of the three methods. 

Dry pigging, whether on or off 
stream, requires 5 to 20 runs, depend- 
ing upon the condition of the pipe. On- 
stream cleaning with 20 runs is no 
problem; and very little expense. Using 
dry pigging on blow-down cleaning, 20 
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T’S the materials used and the meth- 
| at of manufacture that make for 
long piston ring service. 

Koppers, with over °5 years of engi- 
neering and foundry experience, is 
highly qualified to combine the best of 
both metal and method. This experience 
assures you maximum service and satis- 
faction when you _ specify Koppers 
American Hammered Piston Rings. 

Koppers engineering and research 
staff (which gave industry piston ring 
improvements such as K-Spun and 
Porous Chrome*) are also fully experi- 
enced in analyzing and solving prob- 
lems. Koppers engineering service is 
ideally equipped to make recommenda- 
tions for both original and replacement 
installations. 

Similar leadership is evident in Kop- 
pers production facilities and maaufac- 
turing “Know-how.”” A large foundry 
equipped for both static and centrifugal 
castings, an up-to-date heat-treating 


KOPPERS 


® 








Why these Koppers Piston Rings 


KOPPERS SEAL RING 









CONFORMABLE OIL RING 


give extra service 


plant, modern machine shops, an effi- 
cient testing laboratory and a complete 
piston ring research laboratory are 
Koppers physical assets. Its skilled man- 
power and production experts, with 
their widespread knowledge of the 
latest production techniques and prac- 
tical experience in making industrial 
piston rings, make the products of 
engineering skill and manufacturing 
facilities an actuality Koppers 
American Hammered Industrial Piston 
Rings. 

American industry . . . aircraft, ma- 
rine, commercial engine, railroad, pe- 
troleum, chemical . . . all benefit from 
this happy union. It gives them piston 
rings, made better to serve industry 
better. For help with your piston or 
sealing ring problems, consult Koppers 
first. Never any obligation. Write to: 
THE KOPPERS COMPANY, INC., Piston 
Ring Dept., 1597 Hamburg Street, Balti- 


more 3, Maryland. *Van der Horst Process 


a.m AMERICAN HAMMERED 
Industrial Piston Rings 


¥ METAL PRODUCTS DIVISION « KOPPERS COMPANY, INC., BALTIMORE 3, MD. 
This Koppers Division also supplies industry with Fast’s Couplings, Koppers 
Electrostatic Precipitators, Aeromaster Fans, Gas Apparatus. 


Engineered Products Sold with Service 
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... Every Drum meets 


WRITTEN 
SPECIFICATIONS 


VARYING pipeline enamel quality isn’t an accident. 

t’s the direct result of laying down written specif:- 
cations and holding enamel manufacture to close tolerance 
within those “specs.” 

Pitt Chem Modified Pipeline Enamel is made to written 

specifications that are available to any customer. We invite you 
to pick out any drum of Pitt Chem Modified at random on your line 
and compare the actual product to our written specifications. Draw 
your own conclusions. After comparing, we think you'll agree that 
coal-to-enamel quality control actually does produce a true-to-specifi- 
cation enamel which will do a better job on your line—in application 
and in service. Write for Pitt Chem Modified Enamel Specifications today! 


Standard Grade Tar Base Enamel PROTECTIVE COATINGS DIVISION 


Modified Grade Tar Base Enamel -® PITTSBURGH 


Plasticized Grade Tar Base Enamel COKE & CHEMICAL CO. 
Cold Applied Tar Base Coatings Grant Building « Pittsburgh 19, Po. 


wé@D 4997 


COAL CHEMICALS * AGRICULTURAL CHEMICALS © FINE CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS * ACTIVATED CARBON © COKE © CEMENT ® PIG IRON 
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Discharge nozzle after installation, used before blow joint 
developed. 


runs would be expensive and would re- 
quire a minimum of 24 hours before 
the line could be placed back in service. 

The presence of iron sulfide in most 
gas lines will cause fire during cleaning 
using the dry pigging method. Using 
water pigging will prevent fires 
caused by dry iron sulfide. Company 
lines within 100 miles of gas treating 
plants are coated with amine. This, 
with oil of three varieties, dirt, iron, sul- 
fide, and mill scale are severely detri- 
mental to high flow efficiencies. The 
water and detergent cleaning method 
will remove all foreign materials. 


Internal Pipe Wall Conditions 

Flow Efficiency Testing. Daily re- 
ports of pressures obtained through the 
dispatching section should be used as 
a guide to apparent cleaning needs. 
Station pressure reports are not an ac- 
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Black water and detergent pushed by pigs out of 26-in. line. 


curate means of determining pipe line 
flow conditions. In most cases these 
pressures are taken with inaccurate 
instruments. Even if the instruments 
are accurate, the station piping, gas 
cleaners, and gas coolers may be in- 
cluded in the pressure drop report. 
These station pressure drops may be 
excessive, especially if high Reynolds 
numbers exist there. 

If the previous two factors are ex- 
cluded the human element in reporting 
pressures may become a major factor in 
apparent pressure drop. An operator 
has a tendency to report his station 
pressures near that of the dispatching 
order unless the pressure changes are 
severe. A fourth source of error ob- 
tained in dispatching data is storage 
change. A check into gas accounting 
will often show a huge unaccounted 
for figure. 
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Area before discharge of water, detergent and pigs. 





As the above errors exist, a flow 
efficiency test unit of trained personne! 
should investigate the apparent pres- 
sure drop. For adequate flow efficiency 
testing they should be equipped with 
pressure deadweights, temperature in- 
struments, gravity balance, and a means 
of flow measurement if no measure- 
ment exists on the section to be tested. 
Previous arrangement should be made 
with the dispatcher to stabilize pres- 
sures on the pipe line to be tested. 
End pressures on the pipe line to be 
tested should not change at the rate of 
more than 1% Ib per hour. 

A station to station check should be 
made first. If the efficiency is below de- 
sign then a section to section check 
should be made to determine where 
cleaning would be most effective. 

Simultaneous pressures should be 
taken every 10 to 15 min for a period 





Area after discharge of 15,000 gal of water and detergent. 
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One of HILL, HUBBELL’S 
“Things that money 
can't buy” 


fi) 


Yip, y 


Uh 

é +, 

4// » ae 
 \ Zia | 3 39 


Each department of Hill, Hubbell and Company 
is manned by experts who have been soundly trained 
academically — but who have proved their ‘book learning”’ 

by years of tireless practical experience in the plant and the field. 
This important balance between theory and practice insures 


our customers a know-how that “money can’t buy.” 


HILL, HUBBELL and COMPANY 


Factory Applicators of Pipe Coatings and Wrappings 





DIVISION OF GENERAL PAINT CORPORATION 
3091 Mayfield Road + Cleveland 18, Ohio 





D-18 To obtain more information on products advertised see page E-43 THE PETROLEUM ENGINEER, August, 1954 








cca “om lioimie 


mane e 


954 











LONG RADIUS ELLS 
‘a IN. PRESSURE TAPS 


DRESSER COUPLING 


A 





SW RINSE PIG 


A 


HYDRAULIC COUPLING 





ALA 


required for the gas to travel from the 
upstream test point to the downstream 
one. Sufficient temperatures should be 
taken along the line to determine the 
gradient for an average flowing tem- 
perature. The specific gravity must be 
obtained. If more than 1 per cent water 
vapor exists a dew point should also 
be obtained. 

Evaluation of Test. A proper evalu- 
ation of the test can be made if the 
following factors are considered. In 
case of improper pressure stabilization 
during the test another test should be 
run before any decision is made to 
clean the pipe. If excessive pulsation 
exists at the plants, pressure test points 
should be obtained away from them, as 
far away as the first block valve. Tests 
have shown that pulsation eight miles 
away from a plant is not severe enough 
to obtain an incorrect pressure reading. 
If the line is a looped one, the test 
should be run from station to station 
with the crossovers open to obtain the 
maximum efficiency. 

For the sectional test the crossovers 
should be closed to prevent one side of 
the loop from compensating for the 
other. For accurate data, the loop lines 
should be separated in the plants if 
possible. The compensating effect of 


GAS BY-PASS PIPE 


PLUG VALVES—150 
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DRESSER COUPLING 
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EXPLORATORY PIG 


FIG. 1. Pig control joint. 


each side of the loop where the two 
cannot be separated at the plants affects 
the central part of the line test the least. 

Pressures obtained at the junction of 
a take-off line or input line are of little 
value. This applies to a change of five 
per cent or more in volume. It has been 
determined that in the case of an out- 
let, the section upstream of the junction 
on the main line always shows an 
efficiency lower than actually exists, 
with the downstream section higher in 
efficiency. The opposite is true in case 
of an input volume. Pressures should 
be taken four to five miles away from 
the junction. The efficiency of a junc- 
tion section can best be obtained by 
taking pressures upstream and down- 
stream and obtaining an average flow 
for the section. 

In addition to the above factors an 
evaluation of the equation used should 
be made before any decision is made 
to clean the line. The standard Pan- 
handle A equation will indicate an 
efficiency lower than exists at Reynolds 
numbers in excess of 11 x 10° Reynolds 
number. 

Keeping the above factors in mind, 


“a 
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the decision of where to clean the pipe 
can be made. 

Selection of the Cleaning Unit. Selec- 
tion of the proper type and number of 
pigs is important for a good cleaning 
job. Pigs that do not compensate for 
wear will not do an effective cleaning 
job. A %4-in. brush loss may mean a 
loss of force against the pipe wall of 
100 pounds if the wear is not compen- 
sated. Before the cleaning job is com- 
pleted a minimum of three wear com- 
pensating brush type pigs should be 
used for each 10 miles cleaned. The 
cups on these pigs serve mostly as a 
pressure seal for propulsion. 

Squeegee or swab type pigs with 
4 cups each for each 250 ft of water 
wall contact should be placed behind 
the brush type pig. All cups should be 
in good condition so as to do an effec- 
tive job of removing the water. The 
body of the squeegee should be sealed 
water tight. 

The pig requirements for 500 feet of 
water wall contact should be as follows: 

Exploratory — 1 wear compensat- 

ing pig 

Detergent Run—2 wear compen- 

sating pigs 
— I squeegee pig 
Rinse Run — 1 wear compensating 
pig 
— 2 squeegee pigs 

This is a large number of pigs, but 
if the line is to be cleaned properly 
this number is necessary. Pigs are a 
capital item and may be used again any 
time they are needed. 

Preparation of the Site. The holes 
around the pipe should be dug in ad- 
advance of the cleaning date. The pipe 
should be uncovered sufficiently to in- 
sure getting proper slack back in the 
line after cleaning. If the cleaning op- 





FIG. 2. Blow joint assembly. 
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Speed o Made Control 
on every 


...the only 
shovel-crane 
line with full power 
hydraulic control. Increases 
output up to 25%! 


ES, every Link-Belt Speeder shovel- 
Le is now Speed-o-Matic power 
hydraulic equipped to boost your prof- 
its. With the introduction of the LS-98 
—the industry's most advanced 1-yd 
machine—you now get extra produc- 
tion and lower operating costs on rigs 


from 4 to 3 yds. 








Remember, Speed-o-Matic means 
pin-point placement . . . faster cycles 
reduced operator fatigue. It all 
adds up to greater output per shift— 
the kind of profits you like to see. 
And Link-Belt Speeder has the extra 
“live weight” and strength to with- 
stand the faster cycles and its use of 
greater horsepower. 

For full information, see your dis- 
tributor or write for “The Inside 
Story” on Speed-o-Matic control. And 
for details on the great, new LS-98, 
ask for Catalog 2530. 








Fingertip Speed-o-Matic control has proved 
superior to all other methods of shovel- 
crane control. Smooth, instant response 
eliminates jerk, jump and lag. 


Pm 7—_ All clutches are interchangeable. The LS-98 features optional in- 
LINK-BELT SPEEDER CORPORATION > NEW = dependent swing and travel, foolproof power steering. Great pro- 
7 —. ductive capacity is combined with high maneuverability and convenient 
Cedar Rapids, lowa Sf L$=-98 = transportability in this full 1-yd machine. 
7 


13,588 


AVVWASS 
BUILDERS OF A COMPLETE LINE OF CRAWLER, TRUCK AND WHEEL-MOUNTED SHOVEL-CRANES 
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PIPE 


IN WATER SLUG 





FIG. 3. Batching of water slug. 


eration is located away from a water 
source, water will have to be trans- 
ported to the site and stored in ad- 
vance of the cleaning date. If sufficient 
storage is available in tank trucks the 
storage tanks are not needed. A water 
injection hole may be incorporated in 
the pig control joint or any point down- 
stream of the control joint. 

The control joint (Fig. 1) can be 
loaded in advance of the pigging date 
as another measure in shortening the 
down time for the gas line. In loading 
the control joint the pigs for each run 
should be tied together securely. This 
will permit the blow joint (Fig. 2) to 


_ operate as it should. 


The point selected for the start of the 
pig run should have a natural trap to 
prevent the water from flowing by 
gravity down the line for a long dis- 
tance. Blocking the water in the two 
separated pigs (Fig. 3) prevents the use 
of an effective blow joint to catch the 
pigs. The leading pig will not effectively 
hold the slug of water together. If the 
water slug was held together the slosh- 
ing action of the water would be lost. 
This is important in that the sludge 
must be suspended in the water to do 
an effective cleaning job. The sloshing 
action of the water promotes thorough 
mixing of the pipe line contaminant 
with the water. 

A large funnel should be fabricated 
in advance in order to get a thorough 
mixing of the detergent and water when 
they are pumped into the pipe. In case 
the terrain does not permit use of the 
funnel a mixing tank should be pro- 
vided. 

The blow joints may be transported 
to the point of use in advance for 
shorter shut-down time. 


WATER BLOCKED IN BY NATURAL SAG IN TERRAIN 






FIG. 4. Water blocked in by natural sag in terrain. 


of water and detergent in pipe line 
cleaning is not being accepted as it 
should. The fear of leaving water in the 
pipe causing freeze-ups has delayed its 
extensive use. If the proper number of 
squeegees are used the amount of water 
left in the pipe will not be detrimental 
to gas transmission. To this date more 
than 500 miles of El Paso’s pipe have 
been cleaned with water and no line 
freeze-ups can be attributed to loss of 
water in a pigging operation. 

As further proof to the amount of 
water left in the pipe, the ammonia dis- 
placement method of flow measure- 
ment has been in the section 24 hours 
after pigging. In order to detect the 
ammonia it must be in the form of 
NH.,,. Almost an equal liquid volume of 
water to that of NH, is required to 
completely saturate NH, to form 
NH,OH. In this state it is not carried 
by the gas stream and thus cannot be 
detected. The displacement test was 
carried out by using a maximum of 
1% gallons of NH, in the liquid state. 
Thus, not more than two gallons of 
water could have been left in the pipe 
after water cleaning. 

The use of 75 lb of 10 to 11 PH de- 
tergent per 1000 gal of water will 
usually insure sufficient suds to remove 
all traces of lubricating oil or other 
types found in the pipe. This may be 
increased to suit the need. If no suds 
exist in the water when discharged 
from the pipe it may be assumed that 
the detergent was not strong enough for 
the water used, with the possibility 
that all the oil was not removed. 

The detergent may be shoveled in the 
flowing water stream through the fun- 
nel in the first 200 gal of water. The 
funnel is removed and the remainder of 


the water pumped ahead of the pigs. 
The retaining pin is then removed from 
the first set of pigs. The control joint 
valves are opened for propulsion of 
this set and pressure admitted. A 20 per 
cent increase in pressure above that re- 
quired to move the pigs and water will 
generally maintain sufficient propul- 
sion force to keep them moving. 

After one-third of the distance has 
been covered any adjustment of pres- 
sure may be made to correct the speed 
to between 7 and 12 miles per hour. 
Control after one-third the distance has 
been covered is difficult to maintain. 
Speeds in excess of this will not ade- 
quately clean the pipe. In addition, high 
speeds will cause excessive loss of 
water. Lower speeds do not affect clean- 
ing job but increase shut-down time. 
Contact between brushes and pipe wall 
is decreased at increasing speeds. 

Limitations. Cleaning with water and 
detergent should be limited to a 10 mile 
run. Cleaning more than 10 miles each 
time would be like washing dishes in a 
restaurant all day with the same batch 
of water. Cleaning more than 10 miles 
with an increased amount of water 
would be limited by the number of 
squeegees used. 

Tests show that a minimum of 500 
ft of water wall contact should be used 
for best results. The maximum should 
not exceed 100 ft of water wall con- 
tact per squeegee cup used. 

Rinse Run. An equal amount of rinse 
water to that of detergent water should 
be used. The retaining pin for the rinse 
pigs is removed after the rinse water 
has been pumped in. The pressure is ad- 
mitted by the same rule as in the de- 
tergent run. In most cases the pressure 
required to run the rinse pigs is greater 


, Exploratory Run. If the pipe to be 
cleaned has never been cleaned with 























( ed vi TABLE 1. 
type pig selected for this cleaning job, 
the exploratory run is a time saving Pipe O.D. Section Eft. 
operation. in inches length (miles Eff. Before Eff. After Increase 
. 5 
_ The exploratory pig may be placed rn Sa peice pot oes os aa 
in the control joint or in the pipe down- a 80.4 90.3 9.9 
stream of the control joint after the NES 7.85 73.2 82.6 9.4 
te pipe has been cut. The exploratory pig 16 EOL ee 82.2 89.8 7.6 
r0- helps loosen up the pipe contaminant in = os ; 7 
ent advance of the detergent run. The 16 7.48 73.0 82.2 9.2 
speed of the exploratory pig is not im- 16. 10.13 72.2 87.5 15.3 
portant unless there is reason to be- 16 9.52 72.7 86.5 13.8 
lieve it may be torn up by elbows or = re seaeita vane ap aoa ao 
other obstructions in the pipe. To in- Se 80.1 87.5 7.4 
= sure that the exploratory pig may be 26 ee 77.7 84.1 6.4 
es used again it should be caught with an * ap 64 mg a 
acceptable blow joint. 0 tres ; 7 f . 
Water and Detergent Run. The use aes li Uh MINES 2S ae So: RD 
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H. C. PRICE CO. SETS NEW (¢ 


4 
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13 feet of pipe encased if 


? 





F | oa : i rae , 
- More than 400 miles of pipe—averaging 16 inches in diameter— 
coated with Somastic at permanent and railhead plants by H. C. 


Price Co. last year. Among the users of Somastic during 1953 were 


@® Assures permanent protection against exterior corrosion 


Conserves steel because wall thickness of pipe needs only be 
sufficient to withstand operating pressures 


Adds important weight to lines where negative buoyancy is a 
problem 


Can be hauled and strung, roll welded, bent cold, lowered 
into trench and backfilled by ordinary methods without dam- 
age to coating 


*Reg. U. S. Pat. Off. 


COATING RECORDS 


Nearly 150 miles of pipe—averaging 16 inches in diameter—was 
encased in HEVICOTE at permanent and railhead plants by H. C. 
Price Co. last year. Among the users of Hevicote during 1953 were 


* 


Hevicote is a heavy-density reinforced concrete coating designed to 
provide negative buoyancy to pipelines laid under water or in 
swamps. The thickness of Hevicote can be varied to provide the 
necessary weight for any pipe size in any type fluid. 


Assures sufficient weight for permanent anchorage at marine 
crossings 


Eliminates need for extra-thick wall pipe or expensive river 
weights 


Avoids costly repair or replacement of line 
Distributes structural stress evenly 


Permits easy handling because of smoothness and flexibility 


*Reg. U. S. Pat. Off. Pending 


Whether your pipe line job calls for coating 200 feet or 200 
miles, we are anxious to discuss with you the advantages of 
Somastic and Hevicote. For further information, call or write: 


PHILADELPHIA BARTLESVILLE, OKLAHOMA NEW ORLEANS 
Phone 4700 Phone Edison 2281 


P.O. Box 6120 P. O. Box 1111 P. O. Box 263, Harvey, La. 


Permanent and railbead coating plants 


Atlantic Refining Company 
Buckeye Pipe Line Company 
Detroit Edison Company 
Duquesne Light Company 

Gulf Interstate Gas Company 
Gulf Oil Refining Company 
Florida Power and Light Company 
Interstate Natural Gas Company 
Interstate Oil Pipe Line Company 
Niagra Mohawk Power Company 
The Okonite Company 

Phelps Dodge Corporation 
Philadelphia Electric Co. 
Philadelphia Gas Works Co. 


Sinclair Pipe Line Company 
(Harbor Line) 


Sun Pipe Line Company 

The Texas Company 

United Gas Pipe Line Company 
Wolverine Pipe Line Company 


Buckeye Pipe Line Company 
Gulf Interstate Gas Company 
Gulf Oil Refining Company 
Humble Oil & Refining Company 
Interstate Natural Gas Company 
Interstate Oil Pipe Line Company 
Philadelphia Electric Company 


Sinclair Pipe Line Company 
(Harbor Line) 


Southern Natural Gas Company 
United Gas Pipe Line Company 
Wolverine Pipe Line Company 


, SOM 
H.C. PRICE co. 
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around a cooling tower... 


the DRESSER way 


Tete (-) ee a) 








ABOVE—Dresser Style 38 Couplings on 
15 cooling tower lines for jacket water 
cooling. RIGHT— Workmen install Style 
38 Couplings on field gathering lines. 


Anywhere you’re joining pipe, the handiest, surest way to get 
bottle-tight joints is with Dresser Couplings or Long Sleeves. 

Dresser Couplings provide the “give and take” necessary to 
absorb vibration, settlement and other stresses. Specially com- 
pounded rubber gaskets permit up to 4° deflection at joints—yet 























with Dresser Couplings, these joints stay permanently tight. 





The only tool you need is a wrench—no pipe threading is 





necessary. Any workman can install Dresser Couplings, 








averaging only two man-minutes per bolt. 











AVAILABLE AT LEADING OILFIELD SUPPLY STORES 

















Style 38 Style 40 Hydrepair* Asbestos Style 63 Style 39 
Coupling Long Sleeve Cement Pipe Clamp Expansion Joint Insulating Coupling 




















*HYDREPAIR is a trade-mark of Dresser Manufacturing Division 





DRESSER. covrtes 


Dresser Manufacturing Division, 49 Fisher Ave., Bradford, Pa. (One of the Dresser Industries). 
Warehouses: 1121 Rothwell St., Houston, Texas; 101 S. Airport Blvd., S. San Francisco, Calif. 
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than that of the detergent run. Other 
than having more squeegee cups in ac- 
tion on the rinse run, the higher pres. 
sure required may be attributed to the 
rinse solution carrying more loosened 
up material. Experience has shown that 
the rinse water ejected is more dis- 
colored than the detergent water. If the 
section was 20 per cent below maxi- 
mum before cleaning a better job can 
be obtained through a second rinse. 

Water Recovery. If the squeegee re- 
quirement is not fulfilled, excessive 
water may be detected behind the rinse 
pigs in the gas stream after the pigs 
have been ejected. An increased pres- 
sure blow will clear any water near 
the end of the pipe. 

The station to station effect of the 
cleaning job should be determined to 
insure that a sufficient amount of pipe 
has been cleaned to bring the entire 
line up to design efficiency. If not, 
additional cleaning should be carried 
out. In the case of a single line the ab- 
solute efficiency increase can be de- 
termined on the part cleaned after 
cleaning. 

The cost of cleaning varies from 
$346 per mile for 30-in. to $70 per 
mile for 6-in. This depends on availi- 
bility of water to be used. 

If little is known about the equation 
used to determine the efficiency flow 
conditions similiar to those previous to 
cleaning should be set up for the after 
cleaning test. 


Evaluation of Cleaning Operation 

After obtaining the results of the 
cleaning operation, the cleaning pro- 
cedure may be altered to fit the con- 
dition of the pipe in order to obtain 
a greater efficiency increase. The ap- 
pearance of the discharge “crud” is not 
always an indication of the progress 
made. One barrel of roughly applied 
“crud” to the pipe interior may cause 
a greater efficiency loss than 10 bb) of 
the same “crud” scattered out along 
the bottom of the pipe. 

Table 1 shows efficiencies before and 
after cleaning based on the Panhandle 
A equation with an E factor of 1.00. 


Conclusions 

Recommended procedures in this 
paper are detailed for the person super- 
vising the cleaning operation. These 
recommendations in part may prove to 
be difficult to obtain. These procedures 
are set up to obtain a maximum re- 
payment for each hour of down-time 
and should be evaluated as such. Clean- 
ing pipe line follows the rule of getting 
out of it what you put into it. A 10- 
mile’ section may be out of service a 
minimum of 8 hours following these 
procedures. Overall costs are exceed- 
ingly high in any type cleaning opera- 
tion where the line is shut-in, cut and 
put back in service. zat 
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To keep in step with your constantly changing busi- help you get the most efficient use of your facilitie 
Pp oo = o) . ; 

ness, your communication system should be examined ... Whether they are long distance, mobile, teletyp« 

periodically. In that way, your communications never writer, or metering and supervisory control. 

become outdated — always meet your exact needs at A growing number of pipelines are taking advan 

the lowest cost. If you have Bell System service. such tage of Bell System service in meeting the communica 

studies are a continuing activity. tions demands of modern operation. 


i i Oo] Swi Ss ) " ° ° ‘ ° 
Bell System communication engineers will also help If you are interested in a detailed communication surve 


re take a good, close look at a communica- by Bell System engineers without charge, call your local 
tions...at no cost to you! Their detailed study will Bell Telephone representative now. 


BELL TELEPHONE 
PRIVATE-LINE TELEPHONE TELETYPEWRITER MOBILE TELEPHONE METERING CHANNELS SYSTEM 
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FIG. 1. Scrubber at left has been returned to service after being 
repaired. Scrubber in center of picture is shown 
during the stress-relieving process with insulation in place. 


Texas Gas does “factory job” on 





FIG. 2. Temperature readings are taken while 
stress is being relieved. 





FIELD REPAIR OF SCRUBBERS 


Task of replacing worn separator elements without complete 
shutdown of operations solved by unique repair methods 


THERE is almost always something 
different and unusual going on in the 
gas business. Operating requirements 
of pipe line service often necessitate 
revolutionary changes in maintenance 
practices. 

An example of this is Texas Gas 
Transmission Corporation’s recent 
problem with gas cleaners. 

The gas cleaners in question were 
themselves a little unusual in design, 
being composed of batteries of small 
cyclone-type dust separators, each bat- 
tery placed within a vessel of such de- 
sign that it could operate safely under 
gas pressures prevailing in the pipe line. 

In early 1952 it was discovered that 
the separator elements in a number of 
gas cleaners had become so worn from 
the erosive action of swirling dust par- 
ticles and had become so cracked from 
fatigue in the metals due to flexure un- 
der gas pressure changes that these 
cleaners were no longer separating dust 
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JOHN POTTER 


from the gas stream. This deterioration 
was found in various stages of progress 
in gas cleaners in six compressor sta- 
tions along the line from Northern 
Louisiana to Central Kentucky. 

To state the problem simply, it was 
necessary to replace all separator ele- 
ments, using separators made of 
heavier materials and better construct- 
ed to withstand the wearing action of 
the dust particles and the effect of pul- 
sation in the gas stream. The solution, 
however, was not quite so simple. 

The vessels in which these separator 
sections had been built were of ap- 
proximately 42-in. inside diameter, 
built of steel plate 14%-in. thick, com- 
pletely welded up with the exception of 
gas inlet and gas outlet and one blow- 
down connection in the bottom. In or- 
der to effect the replacement of the sep- 
arators it was necessary to cut open the 


vessels, make necessary replacement of 
internals affected, and weld the vessels 
back together. 

Welding the 1%-in. plate back to- 
gether in such a way that it would sat- 
isfactorily pass welding and safety code 
requirements was the joker. Normal 
practice would have required that these 
vessels be disconnected and unmounted, 
and hauled to some fabricating shop 
where the work could be done with 
shop equipment and shop stress-reliev- 
ing furnaces. The extremely long pe- 
riod of time that would be required to 
disconnect, dismount and haul the ves- 
sels into a fabricating shop and then 
wait on shop availability was an almost 
impossible factor. 

Several vessels are installed in each 
station location and it is possible to re- 
move only one at a time because the 
remaining ones are needed to maintain 
the gas connections to the compressors. 
Not only that, but the estimated cost 
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PUT THIS PARSONS 215 
TRENCHLINER® IN YOUR 
PIPELINE SPREAD 








































Opens 18 feet of trench per minute With 30 
digging feeds (from 5.9 in. to 18 ft. per 
min.) and 6 speeds on digging wheel (up 
to 11.2 r.p.m.) Parsons cross-country 215 
Trenchliner produces up to 1080 lineal feet 
of trench per hour. 


Digs 6 feet deep, 13 to 31 inches wide 
Square or round-bottom buckets on heavy- 
duty digging wheel are equipped with easy- 
in, easy-out “Tap-In” teeth — quickly in- 
stalled, self-sharpening. 





Pad Seine 


Dual- purpose friction clutch drives the dig- 
ging wheel, and serves as an automatic 
safety — protects against shock loads. Whee! 
responds instantly to sensitive friction-clutch 
control, holds accurate grade. 


Arched wheel frame, rigidly trussed, and 3 
double-wheeled guide rollers, keep digging 
wheel precision-aligned. Rollers are all anti- 
friction bearing equipped. 


Shiftable, reversible conveyor with 24-inch 
wide belt discharges spoil to either side of 
machine. Conveyor belt speeds are synchro- 
nized with digging wheel speeds. 























nt of Standard tractor crawlers have 18-inch 

essels treads and lug-type shoes, for work on 
grades and soft-footing. Ground bearing 

= pressure is only 6 pounds per square inch 

be Choice of 2 standard diesel engines 

these (55 h.p.) lets you fit this 215 Trenchliner 

nted, right in with other equipment in your pipe- 

shop line spread. Simplifies operation and main- 

with tenance programs, means more work-time 

eliev- 

g pe- Your Parsons distributor has 

ed to more information that will in- 

e VEs- terest you. See him, or write. 

then 

Imost 

each SOWA 

to re- 
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intain 

SSOTS. P475PE 
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Temperature 





Time Pt. 1 Pt. 2 Pt. 3 } Pt. 4 


9:50 AM 410 400 385 395 
9:55 AM 420 405 395 405 
10:00 AM 435 420 410 415 
10:05 AM 450 440 430 445 
10:10 AM 460 450 440 450 
10:15 AM 475 460 455 460 
10:20 AM 485 475 465 475 
10:25 AM 500 485 470 480 
10:30 AM 510 495 480 485 
10:35 AM 520 505 495 500 
10:40 AM 535 515 510 510 
10:45 AM 545 525 520 520 
10:50 AM 560 535 535 530 
10:55 AM 580 550 545 545 
11:00 AM 590 565 560 555 
11:05 AM 600 575 570 570 
11:10 AM 615 590 585 580 
11:15 AM 635 615 600 595 
11:20 AM 650 630 625 615 
11:25 AM 660 645 640 630 
11:30 AM 675 655 650 645 
11:35 AM 685 670 665 660 
11:40 AM 690 680 675 670 
11:45 AM 700 685 680 680 
11:50 AM 715 700 695 690 
11:55 AM 735 715 710 705 
12:00 AM 750 725 720 720 
12:05 PM 765 740 735 730 
12:10 PM 77 755 750 745 
12:15 PM 790 765 765 760 
12:20 PM 815 785 790 780 
12:25 PM 825 890 805 795 
12:30 PM 850 825 835 825 
12:35 PM 850 825 835 825 
12:40 PM 860 835 840 835 
12:45 PM 870 845 855 840 
12:50 PM 885 855 870 845 
12:55 PM 895 870 885 860 
1:00 PM 905 885 895 875 
1:05 PM 915 895 905 890 
1:10 PM 920 905 915 900 
1:15 PM 930 915 925 910 
1:20 PM 950 930 940 930 
1:25 PM 965 945 950 945 
1:30 PM 980 965 970 965 
1:35 PM 990 970 980 875 
1:40 PM 995 980 990 985 
1:45 PM 1005 990 1000 995 
1:50 PM 1015 1005 1010 1005 
1:35 PM 1020 1015 1020 1015 
2:00 PM 1030 1030 1035 1030 
2:05 PM 1045 1040 1045 1045 
2:10 PM 


1055 1050 1055 1055 


of hauling would have equaled the cost 
of repair. 


Outside Help Discovered 

The compressor operating depart- 
ment of Texas Gas tackled this prob- 
lem in traditional style. After weighing 
all possibilities, it learned that Bill 
Liner of Houston Fabricating Com- 
pany had the answer. Welding the ves- 
sels in the field could be accomplished 
if they could be stress-relieved and nor- 
malized in the field. Liner had the 
“know how” on this subject and was 
most helpful in supplying information 
on equipment and procedure. 

The decision having been made, a 
working crew under the direction of 
the Texas Gas compressor depart- 
ment’s piping superintendent Clyde E. 
Vancil started at Greenville, Mississippi 
and tackled, in turn, the four vessels at 
that location. Welders were qualified 
in accordance with API and ASME 
code requirements. To conform with 
insurance regulations, test specimens 
were made in the field under conditions 
identical to those under which the final 
weids wou'd be made and the speci- 
mens were tested by laboratories in 
Memphis. 

The gas inlet on the vessels offered 
the complication of blocking any 
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Temperature 

Time Pt. 1 Pt. 2 Pt. 3 Pt. 4 
2:15 PM 1070 1065 1070 1070 
2:20 PM 1085 1080 1080 1085 
2:25 PM 1095 1095 1090 1090 
2:30 PM 1100 1105 1100 1105 
2:35 PM 1105 1105 1105 1110 
2:40 PM 1120 1115 1115 1120 
2:45 PM 1130 1125 1130 1130 
2:50 PM 1135 1135 1140 1140 
2:55 PM 1140 1145 1150 1145 
3:00 PM 1150 1155 1155 1155 
3:05 PM 1155 1165 1160 1160 
3:10 PM 1165 1165 1165 1160 
3:15 PM 1165 1170 1170 1165 
3:20 PM 1170 1175 1170 1170 
3:25 PM 1170 1165 1175 1175 
3:30 PM 1170 1170 1180 1170 
3:35 PM 1165 1170 1175 1165 
3:40 PM 1165 1165 1170 1160 
3:45 PM 1165 1165 1170 1165 
3:50 PM 1160 1165 1165 1160 
3:55 PM 1155 1160 1160 1160 
4:00 PM 1155 1160 1155 1160 
4:05 PM 1155 1155 1150 1155 
4:10 PM 1150 1145 1145 1150 
4:15 PM 1130 1125 1130 1130 
4:20 PM 1110 1115 1110 1115 
4:25 PM 1095 1100 1095 1100 
4:30 PM 108) 1089 1085 1085 
4:35 PM 1060 1060 1060 1065 
4:40 PM 1045 1050 1945 1055 
4:45 PM 1020 1025 1025 1030 
4:50 PM 1005 1905 1010 1010 
4:55 PM 990 990 995 990 
5:00 PM 975 970 975 975 
5:05 PM 950 950 950 955 
5:10 PM 940 935 935 940 
5:15 PM 930 925 925 925 
5:20 PM 915 910 905 905 
5:25 PM 900 900 890 890 
5:30 PM 885 885 875 875 
5:35 PM 870 875 850 855 
5:40 PM 860 860 850 850 
5:45 PM 850 850 840 840 
5:50 PM 825 830° ” 825 825 
6:00 PM 815 820 820 820 
6:05 PM 810 810 815 810 
6:10 PM 8.0 805 805 800 
6:15 PM 790 795 795 790 
6:20 PM 785 785 790 785 
6:25 PM 780 780 780 77 

6:30 PM 77 780 775 775 
6:35 PM 770 775 77! 770 
6:40 PM 770 770 77 770 


FIG. 3. NORMALIZING CYCLE RECORD. 
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means of using a mechanical cutting 
machine. Welders were able to do an 
excellent job of manual cutting, how- 
ever, in spite of the great thickness of 
the metal and the presence of the back- 
up strip found against the inside of the 
original weld. 


Welding Methods 
After cutting the vessels and replac- 
ing the internals, the welding area was 
preheated with a preheating element of 
ceramic coated chromel 8-gage wire 
that was connected to a 300-amp weld- 
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ing machine. This was for the purpose 
of maintaining heat generated during 
welding in the event it might become 
necessary to halt welding for a short 
time during that critical phase of the 
work. In practice it was found that 
welding could be maintained very con- 
stantly, however. 

The procedure used was the back 
step cascade method with two welders 
working at the same time directly op- 
posite one another on the vessel. Each 
welder welded a segment simultane- 
ously with the other and moved in a 
reverse direction after completing a 
segment, working up to and over-lap- 
ping the previous segment until all seg- 
ments were welded. Continuous beads 
were then welded around the vessel 
with welders staying opposite each 
other until the weld was completed. 

After welding, two more banks of 
heating element wires were placed 
around the weld, two below the weld 
and one above. Four thermocouples 
were tacked to the weld, each 90 de- 
grees apart. These were connected to 
a potentiometer-type instrument for 
reading the temperature. Each of the 
three banks of heating element wire 
were connected to a 300-amp welding 
machine and the entire upper section 
of the vessel was then insulated with 
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Here’s why Foxboro 
Anti-Ambi Recorders 
are more accurate... 
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ome ; : 
hort Weather-loss is the error in metered gas volume A — 
"the caused by temperature variations. Unless corrected, 
that — . " 
ban a variation of 10° F. in gas temperature will cause This diagram shows the Foxboro automatic 
j t emperatures. 
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Try DRESSERTAPE 





Spin uniformly perfect protection 
on run of pipe with this port- 
able tool. 










Fast, easy, effective 
CORROSION PROTECTION! 


No matter who does the job, all your underground pipe and joints can 
now have full, permanent protection against corrosion. Dressertape— 
the high dielectric plastic tape—is the answer. Any crew can master the 
easy application techniques in minutes, save expensive man-hours and 
cut over-all costs on every job. Try Dressertape yourself! 


LOOK AT THESE DRESSERTAPE ADVANTAGES! 


® Available in 10-mil and 20-mil thick- 
nesses, all standard widths. 


® Conforms to irregular surfaces— 
especially over fittings on service lines. 

© Fast, uniform protection is assured on ¢ Immediate backfill—no waiting. 
run of pipe of all sizes—top, bottom 
and sides. 


© Exceptional electrical properties —di- 
electric strength: 10,000 volts; insula- 
tion resistance: 100,000 megohms. 


Easy, clean to apply—sticks at a 


touch, no heating equipment required. * Lasting protection against water, oil 


and soil chemicals—equal to, or ex- 


® Safe to use—no burns, no fumes. ceeding, yard or mill-wrapped pipe. 


Send today for the fully illustrated booklet Dresser Taping Fundamentals. 
Anyone can master Dresser’s laboratory and field-proved methods in 
minutes. Also ask for our new Corrosion Control Catalog. Write Dresser 
Manufacturing Division, 89 Fisher Ave., Bradford, Pa. 


%Dressertape is a trade-mark of Dresser Manufacturing Division 








To obtain more information on products advertised see page E-43 


D-30 





asbestos bats all around. (Fig. 1.) 


Normalizing Cycle 

The heating process began by rais 
ing the heat not more than 200 F per 
hour until the thermocouple indicated 
a temperature of 1150 F. The tempera- 
ture was maintained between 1150 F 
and 1200 F for one hour, assuring by 
external insulation to the vessels that 
each of the four thermocouples gave 
a reading within this range. (Fig. 2.) 
The heat was then reduced by control- 
ling the current supplied by the welding 
machines which in turn supplied heat- 
ing elements such that the temperature 
drop was not in excess of 200 F per 
hour until the vessels had cooled to 
600 F, or until control was lost. Fig. 3 
is a certified record made of the nor- 
malizing cycle on one of the vessels. 

After experience with the first ves- 
sels at Greenville compressor station 
the group developed a great sense of 
team work and the speed of work in- 
creased from one vessel per week at the 
beginning to two vessels per week at 
the last location. 

Altogether, four vessels were re- 
paired at Greenville, Mississippi; three 
at Lake Cormorant, Mississippi; three 
at Kenton, Tennessee; three at Slaugh- 
ters, Kentucky, and two at Jefferson- 
town, Kentucky. Total time -for this 
job was three and a half months. * * 


THE WILKINSON 
LINE LOCATOR 


will substitute facts for guesses and map errors 











Real 
Insurance One 
against Man 
delay One 
and Hand 
damage 


7 Designed 
Built 
for 
to = 
sist precision 
satis ¥ 
y locating. 


Wilkinson Products Co. 
Originators of small, light 
all-purpose locators 
3987 Chevy Chase Drive 
Pasadena 3, Calif. 
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HOW THE MAIN FRAME CONTRIBUTES 
TO TOP TRACTOR PERFORMANCE 


One of the big reasons why more and more Allis- 
Chalmers tractors are being used today is their 
exclusive main frame design. 

These frames are one-piece, all-steel welded 
structural members (like the girders in a bridge 
or the columns in a building). They help pro- 
vide greater strength and flexibility to withstand 
shock loads . . . make possible better equipment 
mounting, improved weight distribution and out- 
Standing service simplicity. 


We invite you to see these advantages .. . 
first at your nearby Allis-Chalmers dealer and 
then'in a demonstration. 


“Rolls with the Punch’? — All-steel main frame flexes 


Better 


slightly under extreme shock loads . without 
transmitting the strain to engine, clutch or trans 
mission. 


Equipment Mounting — This frame’s compactness 
provides ample clearance for equipment like front 
end shovels . permits wide track shoes 
improves performance of entire unit. 


Improved Weight Distribution — Box A-frame allows 


location of main components for best over-all bal 
ance . . . putting more weight lower in tracto 
where it does the most good. 


Service Simplicity — Since main frame carries siructur 


load, power drive components can be readily re 
moved, repaired or replaced without disturbing 
adjacent parts. 
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PRODUCTS LINE— » 
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CENTRAL MEXICO OIL PIPE LINE SYSTEM. 


RRS 
J / / 
\ \GULF OF MEXICO 
| ( 





POZA RICA | 
OIL FIELD 





MEXICO CITY 





MINATITLAN, 





Mexico's oil fields are spread out 
along the Gulf Coast, and for many 
years, nearly all oil produced from 
these fields was taken to nearby tankers 
and exported. Some of it was shipped as 
crude and some was first refined at 
Tampico, the Gulf port city, and then 
shipped. 

When Mexico’s own industrial de- 
velopment started, local demand, cen- 
tered largely in the Mexico City area, 
was big enough to considerably reduce 
the amount exported annually. 

At first, oil for local consumption 
was transported inland by rail. As the 
demand steadily increased, the Pemex 
(Petroleos Mexicanos) Company in 
1946 built the Atzcapotzalco refinery in 
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Map of Pemex Company’s central Mexico pipe line system, showing routes of crude and product lines. 


Pemex Pipe Line System Growth Continuing 


Key to expansion of Mexico's petroleum industry is 740-mile crude and products 


system operated by Pemex; new lines, stations planned as markets, demand increase 


WILLARD B. BENNETT 


Mexico City and eventually laid a pipe 
line to transport the oil between the 
Poza Rica coastal fields and the new 
refinery. This system at present handles 
55,000 bbl of crude per day. 

By 1950, the industrialization had 
spread to many of the other cities in 
central Mexico and Pemex built a sec- 
ond refinery at Salamanca, a point due 
north of Mexico City. A crude oil pipe 
line built from the Poza Rica fields to 
the Salamanca refinery now carries 30,- 
000 bbl per day. In both systems the 
oil must be pumped uphill from almost 
sea-level to the height of 8500 ft, in 
order to cross the Sierra Madre Orien- 
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tal mountain range. This, the Pemex 
Company feels, is probably the highest 
altitude surmounted by any pipe line in 
the world. Another interesting feature 
of the Poza Rica-Salamanca line is 
the fact that the field pumping station 
is located a distance of 212 miles from 
the refinery. This, is one of, if not the 
longest, pumping distances of any kind. 
This probable “pumping record” is pos- 
sible because the refinery at Salamanca 
is 2000 ft lower in altitude than the 
pumping station. 

In the case of the Atzcapotzalco re- 
finery, it was not necessary to build a 
products pipe line, with the exception 
of a small net inside Mexico City, as 
most of the consumption is in the city 
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TEXAS EASTERN wy 


TRANSCO 








DE LAVAL 


CENTRIFUGAL 


Teer 0 0 big job for gas pipelines 


igh pressure gas transmission on pipelines calls for equipment that’s TRANSCO selected these three De Laval 5,000 


dependable as well as efficient. That’s why De Laval centrifugal hp steam turbine-driven centrifugal compres- 


. sors for their Tylertown, Mississippi station. 
compressors have been chosen for these and many other booster stations. ‘ j 7 


: EL PASO—These 30-inch De Laval centrifuga! 
De Laval centrifugal compressors offer important engineering features. compressors are on the job at El Paso’s Florida 


* Pressure contact shaft seal eliminates gas leakage. @ Construction station. In addition, they have nine more 
is heavy and rigid throughout. @ Units have high hood carrying De Laval units in use at other stations 


‘apacity. @ They can be designed to handle an increased ultimate flow. TEXAS EASTERN—The thirteen 2,500 hp cen- 
trifugal compressors on this company’s 30-inch 


De Laval units, totaling 200,000 hp, are now in operation on major gas pipeline from Kosciusko, Mississippi, to 
pipelines. De Laval engineers will be glad to give you the Uniontown, Pennsylvania, are all De Laval. 


benefit of their wide experience in this field. 


ay 1D) ae WANYELND Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 


869 Nottingham Way, Trenton 2, New Jersey 











TABLE 1. Statistics of the Central Mexico pipe line system. 





Length , No. pump Capacity 
Route Type of line miles Size stations bbl /day 
Poza Rica-Atzcapotzalco. crude oil 148 13%4 & 10 55,000 
74, 
Poza Rica-Salamanca crude oil 282 12% & 8 30,000 
10% 
Salamanca-Lagos. .. . refined products 80 854 2 17,500 
Lagos-Guadalajara. . refined products 118 85% 1 10,000 
Lagos-Aguascalientes. . . . refined products 45 85% 1 7,500 
Salamanca-Morelia. . . 1 3,000 





area itself. The area has roughly 4,000,- 
000 inhabitants and contains the great- 
est industrial concentration within the 
Republic. 

The Salamanca refinery was also 
built to serve a large agricultural area 


refined products 67 4% 








as well as the cities of Guadalajara, 
Leon, Aguascalientes, Morelia, and 
others In 1952 and 1953, a system of 
products lines to transport gasoline, 
kérosine, and diesel oil was constructed. 
At three of the delivery terminals, 











With Big Inch Smooth Bends .. . 
In Performance ! 


..~ The CINCH Pipe Bender 













Features for Greater 
speed and Easier han- 
dling: 





Automatic Hydraulic 
Wedge-Type Pin- 
Up Slide 


Extra Large Piston 
Rams and Return 
Oil Lines 


Hydraulic Lift Tongue 
and Tulsa Winch 


Athey Tracks 
(optional) 


7020 Long Drive 
Houston 17, Texas 


Phone: Milby 2484 
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THE “CINCH PIPE BENDER” 
PIPE BENDING A CINCH 


To obtain more information on products advertised see page E-43 





There’s no better method for bend- 
ing pipe smoothly and evenly than 
with hydraulically exerted cold com- 
pression as provided by The Cinch 
Bender. Contractors agree that Cinch 
provides speed, economy, and safe 
pipe bending right on the job. So— 


If you’re a pipeline owner or con- 
tractor desiring top performance, in- 
sist on the product which pioneered 
and continued to improve smooth 
bending in big inch pipe . . . Cinch! 


MAKES 


4 
or mf on sf 


PIPELINE EQUIPMENT, Inc. 














Lagos, Guadalajara, and Morelia, bulk 
plants have been built and are already 
in operation. Pemex has additional 
plants planned for Irapuato, Leon, 
Aguascalientes, and Zacatecas. The last 
leg of the products line system, a short 
line between Aguascalientes and Zaca- 
tecas, is yet to be completed. 

Pemex has consolidated all of the 
systems -mentioned here under one 
name, the Central Mexico system. All 
of the pumping stations in the system 
are equipped with electrically driven 
centrifugal pumps, with the exception 
of the Poza Rica-Salamanca line. It 
has electrically driven reciprocating 
pumps. Pemex estimates that the total 
amount of power required for opera- 
tion of the entire system is approxi- 
mately 10,000 kw. 

Every foot of the pipe is protected 
against corrosion with a coating of tar 
enamel and glass fiber wrapping. Cath- 
odic protection is being used on some 
sections of the lines, and internal cor- 
rosion control, through use of driers 
and inhibitors, is being considered for 
the products lines. 

To effect the separation of the var- 
ious products, photoelectric differential 
controls have been installed by the 
company to detect interfaces. The 
method is based on photoelectric cell 
devices that operate on changes on 
color in the products, which contain 
dyes. 

It has been found that this method 
has been an improvement over the 
usual procedures, based on measure- 
ments of viscosity or specific gravity. 
The new method has been developed 
entirely by Pemex personnel. 

Pemex plans to enlarge its Central 
Mexico system further. Present plans 
call for construction soon to be under 
way for two new lines, to be laid 
parallel to the original Poza Rica- 
Mexico City or Atzcapotzalco route. 
One of these will be an 18-in. crude 
line that will raise the present 55,000 
bbl per day figure to 90,000. The other 
will be a 4-in. propane line. 

On the Poza Rica-Salamanca line, 
two new pumping stations will be 
added, along the previously mentioned 
“pumping record” stretch. These will 
increase the present 30,000 bbl per 
day capacity to 50,000. 

If annual petroleum consumption 
figures can be used as a yardstick, 
(and they usually can) it would appear 
that the long-awaited progress train has 
at last come to the United States’ 
southern neighbor. ket 





We used to hear about men who 
parted from their money in the 
stock market. Nowadays they leave 
it in the supermarket. 
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Microwave System Design 


IN the preceding chapters we have 
discussed channel facilities and sta- 
tion locations for a typical microwave 
system. Now, we will focus our atten- 
tion on actual equipment that is avail- 
able that can transform these planning 
board ideas into an operating com- 
munication network. 

Fig. 22 shows a complete list of the 
equipment necessary at each station in 
the Station A to Station B Section. 
Note that this list includes the basic 
radio equipment plus the many acces- 
sories needed to put a microwave sys- 
tem into operation. 

The first item to be considered is 
the RF equipment, that is: the trans- 
mitter, receiver, the duplex and the 
antenna. This equipment falls into two 
basic types: the RF terminal and the RF 
repeater. There is a great deal of vari- 
ation within these types due to the 
specific requirements of a particular 
installation. 

The RF terminal asembly (Fig. 23) 
is, as the name implies, the equipment 
installed at the beginning and end of 
a microwave system and is illustrated 
by the equipment at Stations A and F, 
and possibly B if the system were so 
engineered that the A to B and B to 
F sections were completely indepen- 
dent. 

This assembly is capable of trans- 
mitting and receiving in one direction 
only. The basic rack No. 1 contains 
the primary operating transmitter, re- 
ceiver, and power supplies. When a 
standby rack No. 2 is included, RF 
switching facilities are also provided. 
Mounted on top of the RF rack is a 
duplex filter. This filter, working on 
the fact that the transmitting frequency 
is 40 mc away from the receiving fre- 
quency at the station, permits the use 
of the same transmission line and an- 
tenna for both transmitting and receiv- 
ing in one direction. 

Repeater Assembly 

In the RF repeater assembly (Fig. 24) 

as illustrated by the installation at 





*Commercial microwave engineer, General 
Electric Electronics Park, Syracuse, New York. 


W. E. SUTTER* 


Station C, the same basic RF equip- 
ment is utilized. But in this case the 
assembly must transmit and receive in 
two directions so another basic rack 
No. 1 must be included. These racks 
are cross-connected so that the signals 
are re-transmitted in the correct form. 
Because each transmitter at a repeater 
station operates at the same assigned 
frequency which is approximately 40 
mc away from the receiving frequency, 
only one standby rack No. 2 is pro- 
vided. The circuits are designed so 
that this unit can replace either of the 
primary units when the sensing cir- 
cuits detect an irregular operation. In 
order to keep this switching operation 
as simple as possible, the entire rack 
in which the fault has occurred is 
switched. 

At the top of an RF repeater as- 
sembly are mounted two duplexer fil- 
ters—one for each direction. 

This type of operation is employed 
where the angle between the two paths 
is approximately 100 deg or greater. 
For angles of this size, sufficient at- 
tenuation takes place in the radiation 
pattern of a 6 ft parabolic antenna so 
that the amount of interference is small 
enough to be ignored. For stations ra- 
diating with paths at smaller angles, 
the frequencies must be spaced 10 to 20 
mc apart. In this case, the RF assem- 
blies must take the form of RF term- 


inals, each operating at a different set 
of frequencies. 

Fig. 25 is a close-up view of a 2000 
mc transmitter and receiver. The fre- 
quency controlling crystal is seen in the 
lower left corner of the top chassis 
which is a 10 watt pulse amplitude 
modulated transmitter. Three stages of 
multiplication convert the original 
oscillator frequency into the carrier 
frequency. In this case, the oscillator 
frequency would be around 90 me and 
the carrier between 1850 and 1990 mc. 
The output stage operating as a straight 
amplifier employs an inexpensive 
GL 2C39A lighthouse tube. Experi- 


.ence has shown that an average of 


over 6000 hours of operation can be 
expected from this tube, making it an 
excellent choice for this operation. In 
addition, the tube fits into the cavity 
froin the front panel and is readily ac- 
cessible for maintenance. 

The two lower chassis make up the 
2000 me receiver which follows the 
same principles and tube alignment as 
the transmitter. 


Antennas 

Standard parabolic antennas are em- 
ployed to radiate and concentrate the 
carrier energy. The antenna (Fig. 26A) 
consists of a parabolic reflector with its 
dipole mounted in a weather-resistant 
cup. De-icing of the dipole, if neces- 
sary, is provided by a thermostatically 
controlled radiant spot heater. 








FIG. 22.—List of Equipment Needed 





STATION A 


LJ 


STATION C 


STATION B 





Duplexer 2 Duplexers 


7-channel multiplexing terminal 
feet of transmission line 


pete ek peek ek ND et et det et 


set of lightning protectors 


O 


RF repeater assembly 1 RF repeater assembly 


6-ft parabolic antenna 2 6-ft parabolic antennas 
1 3-channel drop and insert assembly 
x feet of transmission line 


tower 1 tower 

tower lighting kit 1 tower light kit 
phones 3 phones 

termination units 3 termination units 
20-cycle ringing source 1 20-cycle ringing unit 
48 v power supply 1 48 v power supply 
voltage regulator 1 voltage regulator 
dehydrator 1 dehydrator 


1 set of lightning protectors 





L 


1 RF terminal assembly 

1 Duplexer 

1 6-ft parabolic antenna 

1 6-channel multiterminal 
x feet of transmission line 
1 tower 

1 tower lighting kit 

2 phones 

6 termination units 

1 20-cycle ringing source 
1 48 v power supply 

1 voltage regulator 

1 dehydrator 

1 set of lightning protectors 


stand-by power generator 


1 
1 housting 
1 fences 
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TESTING OF CUTTING FLUIDS utilizes an ElectroniK temperature Au t O Th. @ | t 1 O TL - 


recorder to chart the heating of work and tool on lathe, during 
cutting operations with different cutting oils. 







with 


instruments ... 









ENGINE PERFORMANCE with various fuels and oils is measured 
with these Electronik instruments in a sound-proof room in the t 
Automotive Oil and Gasoline Testing Laboratory. ¢ 
é 
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ELECTROCHEMICAL ANALYSIS of several different types is readily OIL RESERVOIR ANALYZER— 


accomplished with this laboratory-built apparatus. Ampero- an analog computer using an ElectroniK instrument to record 
metric, polarographic and potentiometric titrations are recorded results—is used for studying the production of oil wells, 
on an ElectroniK instrument. and for predicting the need for well-stimulating action. 
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PILOT PLANT STUDIES apply complete instrumentation to 
gain data on characteristics of new processes operated in 
miniature. Here a process engineer adjusts the set point 
of one of the Electronik instruments which maintain 
temperatures in the bed of a catalyst aging unit. 


accelerates Gulf Ojil’s research 


ESEARCH MEN, as well as production men, find 
that modern Honeywell instrumentation can 
help them to function more efficiently. The examples 
shown here at the laboratories of the Gulf Research 
& Development Company are typical of the ways 
that these instruments save busy scientists countless 
man-hours of routine work. 


Observing tests . . . writing down figures . . . drawing 
curves of results . . . these and many other laborious 
tasks that used to take up the research man’s time 
can now be performed automatically by ElectroniK 
instruments. In many respects, the ‘‘automatic labo- 
ratory” is closer to reality than the automatic 
factory. For, through the use of ElectroniK instru- 
ments, many tests which formerly needed constant 
supervision can now run practically unattended .. . 
data is being accumulated at an accelerated pace... 
valuable personnel are being utilized more effectively. 


As you can see by glancing through the applications 
pictured, the field for instrumentation is as broad 
as a research man’s imagination. Often, standard 
ElectroniK models fill the requirements. And for the 
specialized needs of pilot plants and basic investiga- 
tions, there are numerous modifications of this versa- 
tile instrument—such as the Function Plotter, the 
Duplex Recorder, the 144 Second Pen Speed Recorder, 
the Precision Indicator, and the High Impedance 
Recorder. 


Your nearby Honeywell sales engineer will be glad 
to discuss applications in your own research activities 
... and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa. 


@ REFERENCE DATA: Write for Catalog 1521 “‘ElectroniK Recorders”, and for Data Sheets on specific research application. 
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HONEYWELL 


BROWN 1 


MINNEAPOLIS 
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The reflector itself is merely a focus- 
ing sheet of some conducting material, 
usually steel or aluminum that has 
been spun or pressed into the shape of 
a paraboloid. 

The dipole or radiating element is 
mounted at the focal point of the 
paraboloid and the energy is radiated 
back toward the reflector which con- 
centrates it into a narrow beam and 
reflects it. The beam width is normally 
defined as the angle at which the power 
intensity drops to one-half the full- 
power intensity of the main lobe. 
(Fig. 26B.) Beam width is therefore 
dependent upon the diameter of the 


FIG. 26A. 
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FIG. 23. Typical 2000 MC RF Ter- FIG. 24. Typical 2000 MC, Type UA-1-B, 
minal assembly complete with stand- microwave repeater complete with standby unit. 
by RF and automatic switching units. RF and automatic switching facilities and 

a service channel communication circuit. 
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FIG. 25. A 2000 MC transmitter and receiver 
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FIG. 26B. Antenna radiation pattern. 
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CURVES FOR HALF POWER BEAM WIDTH 


VS REFLECTOR DIAMETER. 
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BEAM WIDTH IN DEGREES 








REFLECTOR DIAMETER IN FEET 
FIG. 27A. Beam widths. 


reflector and frequency of the carrier. 


Antenna Gain 

Theoretically, the gain of an antenna 
is simply the concentration of energy 
in a definite direction instead of allow- 
ing it to radiate in all directions. The 
gain of a parabolic antenna is referred 
to a theoretical isotropic radiator which 
radiates energy in all directions. The 
gains and beam widths of certain sizes 
of antennas and for various frequen- 
cies are plotted in Fig. 27. 

In certain cases, the gains are re- 
ferred instead to a half-wave dipole 
which theoretically has a gain of 1.76 
db or 1.5 times that of an isotropic 
radiator. This gain is available because 
even a simple half-wave dipole concen- 
trates the beam to a certain extent and 
does not radiate uniformly in all direc- 
tions. Therefore it is most important 
to make certain which standard is be- 
ing used when antenna gains are 
compared. 

We now arrive at an interesting 
point that is sometimes confusing or at 
least misleading. When energy is prop- 
ogated through normal air there is 
actually no attenuation regardless of 
the frequency of the carrier. Space at- 
tenuation is, therefore, a misleading 
term. The curves shown in Fig. 17, Part 
3, and titled “Space Attenuation” show 
only the relatively amount of energy 
intercepted by an isotropic radiator 
when mounted high enough to be con- 
sidered as operating under free space 
conditions. The apparent loss through 
space is due solely to the spreading out 
of energy. Therefore the amount of en- 











CURVES SHOWING POWER GAIN VS 
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FIG. 27B. Antenna gains. 


ergy intercepted by an antenna is a 
direct function of the distance from 
the radiator and the size of antenna 
rather than the frequency of the 
carrier. 

As an isotropic radiator for 2000 
mc is physically larger than for 7000 
mc, it will intercept a greater amount 
of energy. Since the gain of parabolic 
antennas is based on their respective 
isotropic radiators, a 6-ft parabolic an- 


) 














Tower Distance Distance Distance Distance 
Height in ft in ft in ft in ft 
50 30 — —- 43 
100 60 —- oo 85 
140 45 45 — 127 
200 80 80 —_— 226 
250 85 80 _ 233 
300 115 95 —_ 297 
360 90 80 80 354 


FIG. 28. Guyed tower plot layout shows 
approximate standard spacings. 
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tenna at 2000 mc will have less “gain” 
than a 7000 me antenna; however, 
as they are the same size, ‘they still 
receive the same quantity of energy. 


Use of Wave Guide 


The manner in which an antenna is 
normally fed is determined by the 
amount of transmission line loss that 
can be tolerated. At 960 mc, rugged, 
inexpensive solid coaxial cable is em- 
ployed. The losses in coaxial cable, 
however, are too great at 2000 mc and 
so, an air dielectric line must be util- 
ized. This type of line is inefficient at 
7000 mc and therefore wave guide 
must be used. 

At 2000 mc, wave guide is large, 
heavy, and expensive. Even at 7000 mc 
it is used sparingly as it is costly and 
relatively inefficient. In most installa- 
tions where it is used, the antennas are 
mounted at ground level just above the 
transmitter and fed with a very short 
piece of wave guide. The wave guide 
is kept short to prevent klystron pull- 
ing. The energy is then radiated up- 
ward and the beam reflected from a re- 
flector mounted at the top of the 
tower. 

This arrangement is quite satisfac- 
tory at repeater stations where the 
equipment can be mounted at the base 
of the tower within strict limitations. 
At terminal stations or repeater sites, 
however, where the equipment is 
mounted in permanent structures, this 
arrangement often leads to serious 
mounting difficulties. The use of trans- 
mission line offers greater flexibility to 
the installation. 
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Rigid Towers 

With the advent of microwave, it 
became necessary for the tower manu- 
facturers to design both guyed and 
self-supporting towers that are rigid 
from top to bottom. This rigidity is 
absolutely necessary because of the 
small beam angles that are radiated and 
the necessity of keeping these beams 
within tolerance. 

Most 2000 me systems utilize 6-ft 
antennas, while the majority of 7000 
mc systems use 4-ft antennas. Refer- 
ing to Fig. 28, we note that the beam 
width for these 2 conditions is 6 deg 
and 2.5 deg respectively. Because the 
major lobe of energy is circular in 
cross-section, the allowable tower de- 
flection in both the horizontal and 
vertical planes is dependent upon the 
beam angle. 


Beam Angle 

The beam angle is usually measured 
in degrees between the half power 
points, that is the points where the 
energy falls off 3 db (‘2times) from 
full power. Whereas 3 db degradation 
is allowable, it is interesting to note 
how fast the energy falls off beyond 
this point and how rapidly the first 


null is reached. Needless to say it is . 


most important to keep the system be- 
tween these half-power points. 


REPAIR LEAKS 


QUICKLY — PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock. 





SKINNER-SEAL COLLAR LEAK CLAMP—de- 
signed to stop every type of collar leak in 
I and gas lines. Sizes: 2" to 13” inclusive. 


M.B. SKINNER COMPANY 


INDIANA, U.S.A 


SOUTH BEND 21, 
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To comply with these specifications, 
the towers must be designed so that 
the accumulative twist of both towers 
does not exceed the beam width. It is 
therefore necessary that each tower be 
limited to-a total horizontal deflection 
of the beam width divided by two. This 
means that towers for 2000 mc sys- 
tems should twist no more than = 1.5 
deg and that 7000 mc towers should 
twist only .6 deg in either direction. 

Guyed towers are normally em- 
ployed wherever possible because they 
are more economical. They do have the 
disadvantage, however, of requiring a 
great deal of land. Although the exact 
dimensions of the required plot differ 
from manufacturer to manufacturer, 
Fig. 28 is typical of the required 
dimensions. 


FCC Tower Regulations 

Application for radio facilities shall 
be accompanied by FCC form 401A, 
where the antenna structure will ex- 
ceed an overall height of 170 ft above 
the ground level or when the tower ex- 
ceeds an overall height of 1 ft above 
ground level for each 200 ft of distance 
from the nearest boundary or from 
any landing area. 

Antenna structures over 500 ft re- 
quire special aeronautical study re- 
gardless of the location. Towers under 
500 ft will not require such a study 
unless they are within certain areas 
surrounding landing facilities. The reg- 
ulations concerning such towers are 
found in the FCC rules, Part 17, para- 
graphs 17.12, 17.13 and 17.15. An- 
tennas mounted on top of natural for- 
mations or existing structures do not 
require special study if the over all 
height is not increased by more than 
20 ft. 


Tower Painting and Lighting 

Painting and lighting is required 
when the tower requires special study 
and when it exceeds 170 ft above the 
ground. 


For towers of 100 ft or less, the 
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No change except the 
corporate name. We 
still have the same 
ownership, same 
management, same 
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saree 


address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—*“‘PELCO.” 


tower will be painted in accordance 
with FCC specifications and lighted 
with two 100 watt or 11} watt lamps 
enclosed in aviation red Fresnel or 
prismatic obstruction light globes. 
These lights shall be so positioned as 
to assure unobstructed visibility of at 
least one of the lights from aircraft at 
any angle of approach. 

For towers 100 ft and up to, and in- 
cluding, 170 ft, the tower will be 
painted in accordance with FCC regu- 
lations and will be lighted the same at 
the top. Additional light, however, will 
be added at the % and the % level. 

For towers from 170 ft up to and 
including 400 ft, the painting and side 
lights will be the same, but the top 
lights will be replaced by one 300 mm 
electric code beacon equipped with 
two 500 or 620 watt lamps. This bea- 
con will flash no more than 40 and no 
less than 12 times per minute. 

The licensee of any radio station, 
which has an antenna structure re- 
quiring illumination, will make obser- 
vations of the tower lights at least once 
every 24 hours. This observation may 
be visually or by observing a properly 
maintained automatic indicator that 
registers any failure of these lights to 
assure that all lights are functioning 
properly. 

Any failure of the top or side lights 
which is not corrected in 30 minutes 
must be reported immediately by tele- 
phone or telegraph to the nearest Air- 
ways Control Communications Stat- 
tion or the office of the CAA regard- 
less of the cause. 

All automatic and mechanical de- 
vices associated with the operation of 
the tower lighting system shall be in- 
spected at intervals not to exceed ihree 
months to assure the proper function- 
ing of this apparatus. The station log 
shall include information concerning 
routine inspections and failures ex- 
perienced. 

Part 5 of this series of articles will 
appear in an early edition of The 
Petroleum Engineer. 








Welding Saddles 








P. O. Drawer 1108 
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PELICAN SUPPLY C0., INC. 


&~ 


Shreveport (84), La. 


SEE YOUR NEAREST SUPPLY HOUSE 








(Formerly: Pelican Well Tool & Supply Company) 
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why Farrel” speed increasers 
give nonstop service 
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The gears in a Farrel speed increaser 
are precision-generated by the fa- 
mous Farrel-Sykes method—a process 
that assures extreme accuracy of 
tooth spacing, profile and helix an- 
gle. This high precision provides a 
virtual guarantee of long, trouble- 
free operation. 

The continuous tooth herringbone 
design of the gears, assures evenly 
distributed pressure over each tooth, 
from tip to working depth line. Be- 








cause this reduces the tendency of 
the teeth to wear unevenly, speed 
increaser life is prolonged. 

Proof of the dependability of 
Farrel speed increasers is found in 
the record. Since 1932, when they 
were first put into service, not a 
single unit has ever had to be re- 
placed. 

For details of these proved-on-the- 
job speed increasers send for bulletin 
448-A. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Akron, Detroit, Chicago, Memphis, Minneapolis, 
Fayetteville (N. C.), Los Angeles, Salt Lake City, New Orleans 
OIL FIELD REPRESENTATIVES: 


Hercules-Lupfer Engine Sales Co., 
V. W. Osborne, 860-A M&M Building, Houston 2, Texas 
/ 


a 


124 N. Boston St., Tulsa 1, Okla. 


-Ctumingham 
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Coordination of Corrosion Control 


CoorDINATION of corrosion con- 
trol primarily suggests the mutual ef- 
fect of an underground structure under 
corrosion control, with reference to 
other underground structures. In a cor- 
rosion control scheme that is applied 
to a so-called “grounded structure” 
there are mutual effects on any ad- 
joining structure. The degree of effect 
on the other structure, or structures, is 
in direct relation to several electrical 
phenomena. The geometry of piping 
layout and the relation of the anode, 
ground bed, or rails that is forcing 
currents into the earth is of first con- 
sideration. Electrical conductance of 
the soil and protective coating applied 
to the structures, if any, will in large 
degree determine the proportion of 
interference effect as well as the physi- 
cal extent of mutual effect. Last but not 
least is the amount of electrical cur- 
rent involved. 

This interference effect will be noted 
on structures other than the one to 
which a corrosion control method is 
employed. The effect is that a degree 
of electrical current will find its way to 
the foreign structure, flow on this for- 
eign structure and eventually leave 
to complete the circuit. If this uninten- 
tional current flow has no other path 
but the earth to follow, from the for- 
eign structure to the home structure, 
then aggravated corrosion results. No 
corrosion will occur if proper steps 
are taken. 

Generally speaking if the total 
amount of electrical current under con- 
sideration is less than one ampere, no 
aggravated interference effect is to be 
anticipated. Many corrosion control 
currents may reach or exceed 100 am- 
peres. This then points out the wide 
variety of current level. The field of in- 
fluence of these currents that are 
caused to flow through the earth, and 
collect on a structure, can be of large 
magnitude. It is not unusual to notice 
this effect 10 miles distant from the 
source. Keeping in mind that one am- 
pere of discharge for one year will 
dissipate approximately 20 lb of iron 
or 70 lb of lead makes it apparent why 
this selected subject is important. 

The only manner in which this pos- 





tPresented at American Gas Association 
meeting, St. Louis, Missouri, 1953. 

*A. V. Smith Engineering Corporation, Ard- 
more, Pennsylvania. 
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sible hazard may be held to an agree- 
able level is by the interchange of infor- 
mation regarding proposed or operat- 
ing corrosion control devices. Usage 
of the word “coordination” is to indi- 
cate this exchange of information be- 
tween neighboring utilities operating 
underground structures. A condition 
that requires coordination can be the 
result of stray traction current drain- 
age and/or cathodic protection. 

There has been a tremendous in- 
crease in the employment of corrosion 
control means. Transmission type 
mains with good electrical continuity, 
better application of improved protec- 
tive coatings, and the test of time that 
such work is successful all have lended 
impetus. Greatly expanded facilities, 
increased operating pressures, cost of 
labor and materials all have demanded 
that more recognition be given to 
cathodic protection as a means of sav- 
ing money and assuring supply. How- 
ever, this inrush of activity has incip- 
ient hazards which management must 
consider. 

A.G.A. report DMC-53-3 presents 
some very interesting data of particular 
interest as regards this subject. It 
should be noted that the cost of cor- 
rosion control is reported as a median 
value of $85,000 annually and that the 
total median cost of leaks due to cor- 
rosion and the cost of corrosion control 
is Approximately $200,000 annually. 
These reported values are from 29 
companies who returned questionnaires 
completed in sufficient detail to allow 
statistical analysis. It is also apparent 
from this report that the use of cath- 
odic protection is increasing tremend- 
ously. We then are discussing a situa- 
tion which is not only faced with 
greater employment but also one that 
involves the expenditure of many 
thousands of dollars. 

It is of our opinion that if greater 
consideration is not given to the proper 
coordination of corrosion control as to 
its effect on the properties of others 
that some action might be sought in the 
courts. This can and should be avoided. 
Consideration for the property of 
others is all that is required. 

It is not our purpose here to discuss 
the engineering facets of cathodic pro- 
tection interference problems. The 
topic has been very well covered in 


other papers. A. V. Smith presented a 
paper at the 20th Annual Distribution 
Conference of A.G.A. entitled “Cath- 
odic Protection Interference.” This 
reference is basic and practical in its 
engineering approach and is highly 
recommended to those interested in 
pursuing the engineering solution. At 
the 20th Annual American Petroleum 
Institute Meeting, L. F. Scheerer dis- 
cussed the subject problem and I would 
like to quote a paragraph from this 
paper. 

“The rapid increase in recog- 
nition, and the general use of this 
form of protection, clearly indi- 
cate that the mutual problems 
arising soon will reach the point 
where they can no longer be 
handled amicably through individ- 
ual agreement. Because of -the 
tremedous liabilities which may be 
created through lack of under- 
standing, good practice, or stand- 
ardization, the directed control 
of this work soon may become a 
serious concern of: the entire in- 
dustry.” 

This statement is more applicable 
to the gas industry than any other in- 
dustry employing underground pipe, 
because the gas industry has more 
buried plant than any other industry. 
The National Association of Corrosion 
Engineers published a report in 1951 
by the “Correlating Committee on 
Cathodic Protection.” The American 
Gas Association was a sponsor organi- 
zation in this work and was represented 
by Messrs. Corfield and McElhatton. 
There were 11 sponsor organizations 
involved in the preparation of this valu- 
able report. The report is very compre- 
hensive, giving detailed suggestions for 
coordination of activity, addresses of 
established electrolysis committees, 
where to obtain maps, selected bibli- 
ography, etc. 

With these references to papers deal- 
ing with the subject of “Coordination 
of Corrosion Control,” the question 
might well be asked: Why is it being 
discussed now? The reason is that there 
are many cases to our certain knowl- 
edge where the use of corrosion con- 
trol has been employed with an ap- 
parent disregard for the rights and 
property of others. These matters have 
been discussed in detail with other 
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YARD PIPE RECONDITIONING 


' EQUIPMENT ( 
PIPELINE KETTLES STATIONARY CLEANING & PRIMING MACHINES Q E PORTABLE GENERATORS 


CROSE spray-RING TYPE 
mgm = COATING & WRAPPING 
MACHINE 


Most Popular Coating and 
Wrapping Machine... . 



















CLEANING & PRIMING 
MACHINES Because: 


© It coats around bends and over irregular 
pipe. 
® Positive spray-ring coating leaves a con- 
tinuous film (no patching necessary). 
e Extra heating jacket keeps dope from 
freezing in spray ring. 
@ Built-in strainer prevents foreign parti- 
EORIAE cles from getting to pipe surface. 
BUFFING UNITS ®@ Saves as much as 30% on dope. 
v @ Available with rubber or steel crawler 
wheels that assure positive traction. 
Available for all sizes of pipe. 


* 
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ROLLING RIGS 
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Something more than skill 


In addition to a completely 
integrated, expertly staffed 
organization, Houston Con- 
tracting Co. has the extra 
measure of coordinated team- 
work and pride in achieve- 
ment that means pipeline 
construction of the highest 
calibre. 


HOUSTON CONTRACTING COMPAN 
Gener Patan a a ee 


R. P. Gregory 


. Oil - Gas - Gasoline - Water Pipe Lines 
Associate: 
Gee Peterkin 2707 FERNDALE HOUSTON 6, TEXAS 
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corrosion engineers and it was the 
opinion of the Corrosion Committee 
that there was sufficient importance to 
the subject to warrant spending this 
time. 

These discussed cases have involved 
situations where (1) stray current trac- 
tion bonds have been installed without 
notification to others occupying the 


same area; (2) the installation of. 


ground beds to be used in conjunction 
with a rectifier in which the ground 
bed has been located adjacent to an- 
other underground structure without 
notifying others of the installation; 
(3) the alteration of electrical configu- 
ration of a structure without notifying 
others of the change; (4) abandonment 
of a protective scheme without notifi- 
cation to others involved; (5) the 
wholesale installation of cathodic pro- 
tection schemes where engineering de- 
sign has not been adequately con- 
sidered so that the desired result has 
been nullified after interference cur- 
rents were considered. 

These situations not only affect dis- 
position but cause an unwarranted ex- 
pense. A well planned installation is 
definitely the least expensive and most 
successful. 

We feel that one or two, or a com- 
bination of causes, are contributory: 
(1) that the engineers petforming the 
field work have not been thoroughly 
trained and advised of their responsi- 
bilities in regard to possible mutual 
effects; and (2) that management is 
pressing for completion of the work 
and not allowing the field engineers 
sufficient time to adequately consider 
the installations. This press of time 
might result due to the apparent “out 
of balance” in engineering costs, ver- 
sus, total installation costs. 

Control of corrosion is one that in- 
volves what might be termed field re- 
search. Obviously this is expensive en- 
gineering. Actual cost of a protective 
installation, however, is usually of pro- 
portionately minor financial outlay. 
This may be one of the causes for a 
possible hurry-up management ap- 
proach. The proper training and advice 
on attendant responsibility is obviously 
paramount importance. 

Unless improved coordination re- 
sults are achieved, some difficult and 
arbitrary legislation might ensue. In 
pursuing this caution, some legal litera- 
ture has been researched. In summary 
of these cases, it is apparent that po- 
tential defendants cannot with impun- 
ity permit stray electric currents to 
cause damage to pipes of potential 
plaintiffs. Preventive or corrective 
measures that are reasonable and prac- 
tical must be followed. Unless these 
measures are followed the potential 
defendents are liable to those persons 
whose property they have damaged. 
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The unescapable factor present in 
all these cases which seems to be of 
paramount importance is that the 
courts recognize the damage caused 
by stray currents and will charge all 
the litigants with knowledge of poten- 
tial damage. All liability in tort action 
is predicated first and foremost on a 
defendant’s negligence. If a defend- 
ant is not negligent, he is not liable 
and conversely if he is negligent he is 
liable. 

To discuss something that is more 
dramatic than corrosion, we could take 
the case of a defendant who handles 
explosives carelessly. If damage oc- 
curs he is liable, but if he handles the 
explosives carefully and in the manner 
recommended and approved by other 
handlers of explosives and damage re- 
sults, he is not liable. It then behooves 
all of us to take reasonable precautions 
in corrosion control so as not to be held 
liable. 

Cases studied conclusively establish 
that industry must take cognizance of 
the electrolysis problem, particularly 
as regards potential liability of corros- 
ive damage to another’s structure. If 
preventive measures are taken and they 
are applied in a reasonable and prac- 
ticable manner there can be no prob- 
lem. If the proper measures are not 
taken there can be a strong argument 
that all that was reasonable and prac- 
ticable was not followed. 

Several states in the northeast region 
of the country have set up rules under 
their public service commissions. In 
these rules there are definite stipula- 
tions as to corrosion control measures 
to be followed when pipe lines are con- 
structed that are to carry gas in excess 
of certain pressures. At the moment 
these rules are not too stringent. How- 
ever the door has been opened. on the 
subject and if further attention is called 
due to an unfortunate situation, more 
difficult rules are to be anticipated. As 
stated previously this can and should 
be avoided. 

A large eastern combination utility 
has taken positive steps in this direc- 
tion. A top management committee 
was established to study and oversee 
the entire corrosion control program. 
Under this top management commit- 
tee, there is established a working com- 
mittee, consisting primarily of the 
engineers responsible for corrosion 
study. This then serves a dual purpose 
in that the entire corrosion picture is 
viewed from a management viewpoint 
and the field activities are carefully 
effected. 

In conclusion to accomplish ade- 
quately coordination of corrosion con- 
trol the following steps are recom- 
mended: 

(1) Instruct properly trained engi- 
neers as to possible attendant hazards 


regarding the property of others. 

(2) Allow sufficient time for these 
engineers to thoroughly pursue the 
problem. 

(3) Explore new areas that are to be 
embraced by new construction to de- 
termine location of other underground 
structures and what, if any, corrosion 
control means are employed. 

(4) Notify your neighbors of: 

(a) Planned cathodic protection 
schemes before installation so tha 
interference tests may be conducted. 

(b) Installation of drainage bonds 
whether to another pipe line or trac- 
tion rails. 

(c) The abandonment or altera- 
tion of any protective scheme by 
which they might be affected. 

(d) Changes in electrical configu- 
ration that would alter the protective 
design. 

If these steps are followed, it is our 
opinion that adequate coordination of 
corrosion control will result. x x x 


Third Volume of Abstracts 
On Corrosion Published 


A 346-page book containing 3512 
abstracts of articles and books on cor- 
rosion has been published and is now 
available from the National Associa- 
tion of Corrosion Engineers, 1061 
M & M Building, Houston 2, Texas. 
The articles are from more than 500 
periodicals published all over the world 
and are abstracted by some 30 agencies 
that authorize NACE to use their ab- 
stracts. 

This third volume of abstracts pub- 
lished by NACE contains summaries 
of articles and books published in 
1948-49, topically indexed and cross- 
indexed and with both alphabetical 
subject and author indexes. 

The two previous volumes covered 
articles published from 1945 to 1947. 


Report on Pitting 
Prepared by NACE 


A technical report titled “Some Ob- 
servations of Cathodic Protection Cri- 
teria in Localized Pitting” has been 
published by and is available from the 
National Association of Corrosion En- 
gineers, 1061 M & M Building, Hous- 
ton 2, Texas. 

The report is authored by L. P. Sud- 
rabin, Electro Rust-Proofing Corpora- 
tion, Belleville, New Jersey, chairman 
of NACE Technical Committee T-2C 
on Minimum Current Requirements 
for Cathodic Protection. 

Observed potential measurements of 
protective current applied to a model 
cell including basic spatial, electrical, 
and environment factors found in 
localized pitting are detailed in the re- 
port..Conclusions based on observa- 
tions are included. 
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WHAT ASBESTOS PIPE LINE FELT 
DO YOU NEED? 


e NICOLET 15+ ASBESTOS PIPE LINE FELT. 
¢ NICOLET 15+ PERFORATED ASBESTOS PIPE LINE FELT. 


e NICOLET TUFBESTOS. 


If these standard products do not meet your specifications we will 
be pleased to work with your engineers to help solve your problem. 


DISTRIBUTED py. 








nmsot MDUSTIES, we. | jtoateatne” COATING & UPR 
ae. Y or 2.5216 
are eae. ee 
2 Mark Road, Kenilworth, N. J. 2464 Memorial Drive, S.E., Atlanta, Ga. 





















PIPE CUTTING AND 
BEVELING MACHINES 









e QUICKEST IN OPERATION 


e Just slips over pipe 
e No hinges or latches to open 


e LIGHTEST WEIGHT 


e FIVE MODELS (for pipe from 
4” to 36 inches) 


e ECONOMICAL 


e FOR RENTAL OR PURCHASE 
ey Pipe Cutting and Beveling Machine. 
determined angle. 
Out-of-Round Attachment. 
ade) Machines. 

d Coupon Cuiting Attach- 
tions and coupons for 


MACHINES IMMEDIATELY AVAILABLE 





or close 













illustrated above: Math 
Cuts pipe at any pre 
Illustrated left: Mathey 
sizes of Mathey (and Mathey-m 


HMustrated right: Mathey Shape an 
ment. For cutting pipe intersec 


welding analysis. 


*COMPLETE STOCKS OF PARTS FOR ALL MATHEY and MATHEY MANUFACTURED 
Phone 3-3623 and 54-5141 


Cc. A. MATHEY PA CHINE WORKS, INC. 


yaw ee loliba mes eV.) aie) a TULSA, OKLAHOMA 





Fits all 
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Name of ; Pipe ; ' Name of Pipe 
Company Miles _ size, in. Location Contractor Company Miles _ size, in. Location Contractor 
CRUDE LINES — Pipe Line 560 12 Arkansas City, Arkansas, to Proposed 
; _ Company Covington, Kentucky. 
Cuntincntel Pipe Line 58 8 Sueme to Glenrock, Proposed if — ng Somer 600 8 meee Se Fairbanks, Underway 
mpany yoming _ Canadian Govts. Alaska. 
Interprovincial Pipe 129 24 Edmonton to Alberta- Mannix, Ltd. U. 8. Army 600 Network of products lines Planned 
Line Co. Saskatchewan Border in Spain to serve military 
Interprovincial Pipe 124 24 Alberta-Saskatchewan Fulton-Banister : ' , - bases. 
Line Co. Border to South Construction Senne 215 6 Cheyenne, Wyoming, to Houston Contracting 
Saskatchewan River Company ipeline Company North Platte, Nebraska. Co. 
Interprovincial Pipe 201 24 South Saskatchewan River Anderson 
Line Co. ‘ to Gretna, Manitoba. International 
ay Ne Pipe Line 46 10 Griffith, Indiana,to New Proposed GAS LINES 
ompany Buffalo, Michigan . . : 
Lakehead Pipe 153 26 Loops on scameall Ree R. H. Fulton & — 1120 22 & 30 ey, — to De’roit, Proposed 
ine Co. Company tee Ss ° — P ich : 
Lakehead Pipe 51 26 Loops on present line heduone Brothers "aaa willicctainedinncotenien —_ 
. \ 7as npany 
ey _ 229 10 Highland, Indiana, to Elsie Pro i ee 140 2to 10 St. Ay = River, Clay Coun- Planned 
and Alma, Michigan ‘ower Company Ark. to Campbell, Mo. 
Minnesota Pipe 250 16 Clearbrook to Hastings, Williams Brothers — — ” Missouri Proposed 
C Minnesota. no Company ee ‘ sa 
. 1a 24 8 oo es a Central Hudson Gas 48 12 TGT line to Kingston, N.Y. Proposed 
Pipelines, Ltd. Saskatchewan, Canada. —e Com- 
NNCW Pi 127 810 W ) anne OO ia ia es 
Line _ ; —— a al Planned Chicago District Pipe 31 20-30 Chicago area. Underway 
Orchard Pipe Line 45 8 Orchard to Merino, Proposed ons. wvien Cox 18 —_—— i Newt 
Colorado. les He sé (as ) szawre 1€e anc + ew on 
Pembina Pipe Line 325 3-12 Gathering system in Permit issued Company . e on Counties, Missouri. 
Company, Ltd. Pembine field ( ities Service Gas 24 26 Franklin and Johnson Approved 
Pembina Pipe Line 72 16 Pembina field to Permit issued company a counties, Missouri. 
Company, Ltd. Edmonton, Alberta Cities Service Gas 9 20 Cherokee and Jasper Approved 
— River Pipe 436 10-16 Williston Basin to Laure Proposed City of Fay tte 20 5 F pette, a ai P. j 
ine Company “V1 N y of Fayette, 2 t ayette, Ala. to Southern roposec 
Progress Pacific. 1100 24 oto — Planned Alabama Natural’s system. eee 
Pipeline Company Angeles, Harbor, Cal. City of Dallas, 8, 414 Distribution system. Engineering Construc- 
Proven Oil & Refining 32 8 Connection with West Coast Planned kk ties G 40 3.4&8 Coast and Valley R Pn eee 1064. 
Company Pipe Line to Florence, Ariz. as 3 oun 1€8 1a8 o, oast anc alley egion, annec 
Roosevelt Oil & 22 4,6 St. Helen to Norwick Planned ._, Hlectric Company - California. . : 
Refining Corp. Michigan : Colorado-Interstate 50 20 Morton County, Kansas,to R. H. Fulton & Co. 
Service Pipe Line 21 8-10 Near Tioga, North Dakota. C. P. Bartley and Son Gas Company Hooker, Oklahoma. 
Company , : Colorado Interstate 365 22 Green River, Wyoming to Approved 
Shell Pipe Lir 70 Hall “W . T bes Gas Company Denver, Colorado. 
-— 8 ' a to Brookshire, Underway aa ny Interstate 243 44 to 20 —- Oklahoma, Texas, Engineering~Construc- 
Sinclair Pipe Line 31 12-16 M yas Company and Kansas. tion and Z. J. Graham 
(aha onee to Lemont, Illinois Proposed Colorado-Western 328 16-18 Ignacio field to Pueblo Approved 
Sinclair-Pure Oil 319 18 Merino, Colorado, to Great Planned _ Pipeline Co. _ and Denver : 
end, Kansas ( —— = Cees poe ya Fees by sn | 
Sinclair-Pure Oil a. 175 20 Great Bend to Humboldt, Planned ompany, (Agent) ashington and Adams of Little Seaver an 
Keness counties, Colorado. Badger Creek fields 
South Saskatchewan 155 16 Fosterton to Regina, Approved Cumberland and : 31 12 Garrett County, Maryland, Proposed 
Pipe Line Co. Saskatchewan. Canada. Allegheny Gas Co. to Keyser, West Virgina. 
Texas New Mexico 52 10 Dawson County to Basin McVean & Barlow El Paso Natural Gas a4 Additions in Texas, New Proposed 
Pipe Line Company System. C gd ; eo Mexico and Arizona. ath 
Trans Mountain Oil 26 16-20 Canadian border to Engineers Ltd. “Z i atural 13.3 Lea county, New Mexico. Planned 
Pipe Line Corp. Ferndale, Washington. a ey pa ' 
Trans Mountain Oil 27 20 Laurel Junction to Mt. Planned for 1955 El Paso Natural Gas 32.5 10 Reagan county to Upton Approved 
Pipe Line Corp. Vernon, Washington. Company | _ County, Texas. 
Union Oil Company 65 12 Santa Clara Field to Planned Fort Worth Basin Novice, through Brown : and Planned 
Wilmington Refinery. Gas Company Comanche Counties, Tex. 
U. 8. Navy 450 Fairbanks to Gubik Gas Proposed Gulf Interstate Gas 329 12-24 Laterals off Acadia Parish, Proposed 
‘ field, Alaska. Company Louisiana, to Boyd County, 
West Coast Pipe Line 960 20-22 Wink, Texas to Norwalk, Planned ae os Kentucky, line. : . 
Company California. Home Gas Company 32 12 a) . Union Center, Planned 
New ork. 
Home Gas Company 22 12-16 Binghamton, New York. Underway 
Houston Texas Gas 1600 30 East Texas to Minnesota. Proposed 
PRODUCTS LINES and Oil Co. 
Houston Texas Gas 1600 30 South Louisiana Proposed 
American Pipe Line 1910 8 to 26 > ~ Tex., to Newark, Proposed and Oil Co. to New York. 
Company ew Jersey, with laterals. Interstate Power 26 8 Hooppole, Illinois to Proposed 
Badger Pipe Line 215 8-10-12 Rest Dama Indiana to Underway Company ; _Clinton, Iowa. _ 
Company Madison, Wisconsin. Iroquois Gas Corp. 2414 20 Erie County, New York Underway 
California-Oregon 103 6 Crescent City, Catifornia Proposed Kansas-Nebraska 41 10 Albion, Arcadia, and Proposed 
Pipe Line System to Medford, Oregon. Natural Gas Broken Bow, Nebraska. 
H. W. Bass & Sons, 152 4-6 Duval and Live Oak Coun- Proposed 4 oe 37 2-3 Gathering lines in Planned 
Incorporated ties, Texas, to Corpus Natural Gas Colorado. 
Christi, Texas. Kansas-Nebraska 66 Gathering lines in Denver- Planned 
Bell Oil and Gas 140 6-8 Ardmore to Cushing, Planned Natural Gas Julesburg area. 
Company homa Kansas-Nebraska 40 Gathering lines in Hugoton Planned 
El Paso Natural Gas 119 3-6 Bloomington to Gallu Planned Natural Gas field in Kansas. 
U4 P, - 
Company New Mexico Kansas-Nebraska 13 Gathering lines in Guymon Planned 
(LPG Line) Natural Gas field of Oklahoma. 
Goin — 117 4-6 7. — to Corpus Planned Lateral Gas Pipe 27 Grant, Clarinda and Planned 
ine) risti, Texas Line Co. Villisca, Iowa. 
me 83 12 Alenia to Rosedale, R. H. Fulton Llano Grande Cor- 130 2-26 Cochran County, Texas Panama-Williams 
Minneso' oratior 
eo hi 80 12 nt, Associated eeaieateees Gas 40 Allegheny, Washington, and Proposed 
Inland Corporation 22 6 Springfield to Dayton, Ohio Planned = . . 213 3to16 V ae See oe P d 
International Pipe 132 8 Wrenshall to Minneapolis oposed giao tg ae 213 3 to 16 Various points on system — Propose 
Line tne. > cereal . Light & Heat in Pa., West Vir. and Ohio. 
Mayflower Pipe Line — New Jersey refineries to Proposed ey ye Gas 72 «16-20 Doddridge Wetzel and = Approved 
Company New England points. ight eat shal! Counties, West V 
Oil Basin Pipe Line 230 8 Laurel, Billings to Planned ie Consolidated 25.5 12 Sparta to Muskegon, Planned 
Company Glendive, Montana. Gas Company Michigan. 
Phillips Petroleum 54 6 Goldsmith to Borger, Texas. Planned Michigan-Wisconsin 252 4-24 Loops and stations in Planned 
Company 52 10 Shell's Brookshire system Planned Pipe Line Company [linois. 
: to Sweeny, Texas. Mid-South Gas 68.5 lines t igh P sed 
a ne Oil & Gas 55 6 McKee to Amarillo, Texas. Planned Company P “. gn east 
Sorporation Mississippi River uel { a! 
: ‘ a = ppi River Fue 190 10-18 Laterals in Woodlawn _ Planned 
Shell Pipe Line 65 12 Baton Rouge, Louisiana to Houston Contracting Corporation Waskom gas fie Ids, Tex. 
Corporation : Norco Refinery. Company Missouri Public Service 24 10 New Franklin to Trenton, Proposed 
Standard Oilof Texas 250 6 El Paso to Albuquerque Planned Missouri. 
Sunflower Pipe Line 265 3-6 Kearny, Grant and Haskell Planned Montana-Dakota 4 Lines and 2640 hp station in Planned 


Company 


counties to Wichita, Kan. 








Utilities Co. 


Big Horn County, Mont. 
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be: of Pipe 
as : Pies: : 
company Miles size,in. Location Contractor a of Pipe 
a ‘om i ag” 
a 3 oy 56 — Hettinger and and Stark Planned — mt a — c 
Montana Power 52 Counties, North Dakota — Transcontinental Gas 19 1 —— 
—— ‘ 16 Canada-Montana border to Planned Pipe Line Corp. 12 Vermilion Parish, Proposed 
Morganfield Natural Cut Bank, Montana. . Trans-Canada Pipe 2247 «14-3 nape 
G ura 31 4-6 Through Sturgis, Provi Lines, Ltd. -36 Alberta area to Toronto Planned 
ol aS dente, Ghar De nec Planned Union Gas Company 180 — Montreal : 
Wheateroft and Sullivan of Canada Hat Storage field to Proposed 
Netural Gas Pipe 240 a a Kentucky. ’ United Fuel Gas 50 20-24 W ee saa = 
‘arter— Garvi ounty to Hanham, Fulgh 
Line Co. of America coustiosdilie, te — eee United Fuel Gas 32 24 war “Ripe, We . sai 
steperal Gen Producer, 100 - 10 county, Texas . peng od bee Virginia Proposed 
Inc. — to Denver, Planned United Fuel’G man County West vat 
" J ’ uel Gas 7 ° f 7 
. New River Gas 50 Sumners sto Manvineenaties. Planned 57 30 lames tg sgl den H. C. Price Co. 
| . : , 4 , a.,toG - 
Nia eed. 76 20 Lewiston Bridge to F United Natural Gas 50 sap taeaarig — 
North Dakota "Natural é Sheridan, Ontario - Shaw-Conyes Company 12 Elk County to Jefferson Planned 
Gas Company al 475 6-12 Statewide system in North Planned ; Cis Metarel Ges 40 16 a. ow here eg 
Northeastern Gas 22 8 Bg Vir inin Na Utah. scpacwianes ane 
Transmission Pawiu pee to _ Planned G ia Natural Gas 153 — Buckingham to Ri 
Northern Indiana 35 awtucket, Rhode Island. a d P te itmend = Peeqened 
Fuel Light 8 gg + one to Alburn, Planned se Petroleum 54 ~30 sn Ooaae tee Mee 
N ether ated Qos ” we Mg ae estern Pipe Lines 833 24 Southern acecune” meses 
ompany , Iowa, toSioux =‘ R. H. Fulton Canadian prairi : — 
Northers Natural Gas $8.5 20 Rn Syl. Wyoming Gas - intermediate cities. 
Northern Natural Gas 90 16 Waterl “ allmac Constr. Products Corp. — a emmy ow system in Planned 
Northern? N tural G ion to Ding Engineering- — 
atur: 
stn alGas 56 10-16 Gas be ~ 4 toSioux G eon 
—— Natural 310 24 sine a th gal A (8) ee ee ee 
as Company Nor akota Pro d Assam Oil Com 
Northwest Alabama 40 9 Southern N ‘ali wae spe i 8 Brahmaputra Valley field to Planned 
Gas District jouthern Natural’s line to Certified Arabian Ameri ; Digboi, Northeast Indi 
Haleyvill ifie merican Oil 18 22-20 i 7 
Northwest Utilities 42 — * le, Alabama. Company Qatif to Ras Tanura No.3 Completion date 1-55 
Ohi Foe! G oe die Cogeniion 400 16 Fields in Newquen terri - 
as “ ’ " : quen territoi Ss 
74 3 to 20 Hocking, Knox, and Ash- _ Planned Bombay Port Trust 5 to Bahia Blanda, hngudien eiecmaen 
Ohio Fue! Gas 47 20 land counties, Ohio. + en — indie, % carve Merritt, Chapa 
Tuc — Township, Hocking Planned Creole Petroleum 21 34 Standard Vacuum Oil Co. Scott Corp. —— 
954. e on to Columbus, Corporation Lagunillas to La Salina Williams Brothers 
Ohio Fuel Gas ™ io. Direccion General 4 (State of Zulia, Venezuela) — Overseas C any 
20-24 — 45) tie in Gulf Inter- Proposed Yacimientos Petrol 409 = Huincul to Bahia Under way — 
b 8 ine along various iferos Fiscales e lanca, Argentina. ' , 
Ohio Fuel Gas 1 points in Ohio. Egyptian G 
244 20 Richland and Crawford Approved fee” 6 =~ OM eee Underway 
| Ohio Fuel Gas 46 — Counties, Ohio. Company oe 20 Line diversion from Kirkuk- ete yg 
ot ig say oa 1466 te age, sl ag Proposed ae a | 
ties Cons io, Colorado, to A — ‘ coast terminal. 
Pacific Northwest 380 Pops Washington. pproved oelos Mexicanos 145 12 18 de Marzo field via Considered 
on Pipeline Corp. sg be ond ene yy Proposed Petroleos Mexicanos 79 12 Ma crag ecm 
“ zacapot- 
iis a 128 _ —_ —— Washington. Petroleos Mexicanos 125 zalco, Mexico. = Proposed 
Pipe Line Co. ‘Pip 4 ll. to Mich.-Wis. Planned 10 Jose Colomo to El Plan, Under way 
+.“ Eastern 295 - lc alg etc Saskatoon Pipe Line, 56 ‘ By y 
pe Line Company existing system Proposed Limited . ilden to Saskatoon Pla 
Panhandle Eas + a 
Pipe Line Compan 97 — lateral lines Pr Texas Petroleum Co. 60 446 Pta Ni cieaaem 
pany ‘oposed Texas C: . Nio to La Dorada. Und 
Panhandle Eastern 178 = Bain Aeh ompany 120 12 Porte Nino to Galai nder way 
Pipe Line Company ofens = ia hey som Proposed Yacimientos Petrol 170 Colombia, South _ a & 
(includes 8 field cumpeant iferos Fiscales — ” ‘Tupiza, Planned ane 
Pine Tree a 204 _—.B —, nae Bolivianos olivia. 
0. angor, Maine. Planned 
yy see ned 22 8 Cungsene to Tompkins —_ Proposed FOREIGN PRO 
‘0 N 4 ® 
— Gas 39 «3-4-8 Middleton ~ hgh Pr d Anglo-Iranian Oil 18% 6&16 Littl ee 
Signal Oil and Gas 7 Martinsburg, West Vir. — Company, Ltd. ner ee ee. Bechtel Corporation 
selon 0 4-22 Gathering lines n troni : Anglo-Iranian Oil i 
pany ear Groninger & K : 15 12 Kwinana to F 
South Georgia Natural 339 2 Ardmore, Oklahoma. Ine Company, Ltd. na to Fremantle. M. W. Kellogg Com- 
Pr veg 7 Piallakas —_ = 4 Planned Anglo-Iranian Oil ee Fe oss 
thern } ssee, ida. 1 17 : ese 5 
+ —_ee, 110 18 Loops on ahr Williams Br Company, Ltd. 6 Kwinana to Fremantle. M. W. Kellogg Com- 
. os. 
sip _ eu 26 — From P.G. & E. line t Empresa Nacional 9 6% C , fate Feb 1950. 
Tennessee _" 243 Victorville, California. ae E “> ae : een eee 
saat 24 Hebron, P mpresa de Petrole . 
mathiesion ennsylvania to —- Planned - ” 8 Contimplac 
Tennessee Gas 571 30 nr — i beneja, Colombia § South anit soe pan. de 
Transmission ‘ ee Louisiana to Underway GonmmentaciGaih. 200 America , olombia 
Tennessee Gas 67 30 Sn land, Tennessee. ern Rhodesia and Beria, Portuguese Mozam- Considered 
Teeeinien “ed in Texas and haseened : Portuguese E. Africa que to Umtalia, Southern 
be manned Gas 63 26 Brees ae North Atlantic Treaty 1920 4-10 T Rhodesia. : 
—o @ po Aan ioand Penn- Approved cane (NATO) SS bases in Foster Wheeler 
Ge 2 gg Mexicanos 12: - 
— , ae Toaktine Approved Petroleos Mexicanos A ; an a oe Mex. Planned 
; Gas 100 : , na. guascalientes Planned 
Transmission Laterals in Texas. Petrol : Mexico. : = 
Tennessee G etroleos Mexicanos 82 8 Sa 
Tranemission 45 20 > De ot tothe Approved ne 
. §.-Canadian border 
Hamburg station near St 
Texas Eas Catherines. ae - FOREIGN GAS LINE 
Tesnsieiee 58 16-20 Joaquin to Longview Pr d Azienda Generale 90 2 © : . 
8 ng : cay ’ opose: Italiana Petroli — to Bologna, SNAM crews 
—_ aaa . ——- - ° Underway deiente Sete 120 16 Cuan Porto Mar to Montub’ 
stlen le, New Jersey. [ etroli ontubi, Contracto 
Texas Gas Transmi ‘ Azienda General Ghera, Italy. rT 
< Corporation 48 26 loon Memphis-Slaugh- Planned Italiana Petroli ” 12 Rapalta-Bergamo, Italy. 
xas Gas Transmis- ine. Dirrecion G 
<< Corporation 24 16 South Louisiana gas fields. Approved Gas del Eotodo _ . ng to Neuquen, 
salem tes et oO . Basses Meal rgentina. 
oo. . a. Sen York Planned del whe ogame & 10 Cencon to Santiago, Chile. Planned 
Skee Gen 57 — Louisiana Mississippi Petroleos Mexicanos —-205 1 
nscontinental Gas 25 and Alabama. rsd Proposed Petroleos Mexicanos 440 > ste ee aren ae 
Pipe Line Cor 12 Cameron and Calcasieu - sil to Tampico to Posa Planned 
pora- a Proposed Rica, \ 
‘on Parishes, Louisiana a: Gas Transmission 350 16 Sui se aa to K h 
— ompany, Karachi, s field to Karachi, River C nts 
Pakistan : Pakistan. — 
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This is the Bremen Station central control 
room. Supervisory control for Smith booster 
station is shown at left. All meter and other 
panel indications are received over micro- 
wave. A diagram of the functions provided 
over the entire system is shown in inset. 
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The Westinghouse-developed Visicode® combines all the essen- 
tial remote controls and supervisory indications on a single 
panel. The three indicators continuously telemeter pressures: pump 
suction, pump discharge and outbound line. The recorder con- 


tinuously telemeters flow. 
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Simplified maintenance is another feature of 
Westinghouse Microwave. Here, one service 
man checks out the entire system without it 
terfering with working channels. All panels 
have accessible, built-in test points. 
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Complete Remote Control 
of Pump Stations... 
Over Westinghouse Microwave 


Unattended pump stations on Plantation Pipeline 
Company’s North Branch Line are entirely remote 
controlled over Westinghouse 2000 MC Micro- 
wave. Five stations—including the Bremen Control 
Station—are linked together by Westinghouse Type 
FR-FJ Microwave Radio and Multiplexing Equip- 
ment. It provides all the required supervisory con- 
trol, telemetering and telephone services, in a 
completely coordinated system. 


On the job for a year, this 156-mile long micro- 
wave system has turned in an excellent performance 
record...has given Plantation Pipeline the ex- 
treme reliability needed in this type of service. 


In addition, system changes are made easy 
with unique Westinghouse multiplex units. Voice 
panels adapt easily to any type of telephone serv- 
ice; telegraph units are changed quickly from one 





function to another. The simple addition—at 


.any time—of the self-contained multiplex panels 


is all that is required. Thirty channels are avail- 
able for all types of telephone or telegraphic 
service. And for extra telegraphic service, each 
channel may be submultiplexed by as many as 15 
audio tones. 


Westinghouse Microwave reliability, versatility 
and flexibility shown on this Plantation Pipeline 
system can be put to work on your pipeline, too. 
To get all the benefits of microwave, Westinghouse 
will supply a complete package, from surveys through 
installation of microwave and end-use equipment, 
under a single responsibility. 


Call your Westinghouse representative or write: 
Westinghouse Electric Corporation, Microwave 


Section, 2519 Wilkens Avenue, Baltimore 3, Md. 
J-02285 


you can BE SURE...1¢ irs 


Westinghouse 


quipment at Smith booster station includes oper- Smith station supervisory control and tele- 

ng microwave radio repeater assembly, stand-by metering equipment is shown. Panels in 

uctowave radio multiplexing equipment and con- center are IT-1 Freq-O-Tron* telemetering 

tol equipment. Service channel phone gives con- transmitters which transmit local pressure 
with maintenance crew, speeds servicing. and flow over microwave channels. 


*Trade Mark 
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Pipe Line Procedures 





Chart Aids 


Computation of 


Pipe Volumes 


W. F. SCHAPHORST 


OccASIONALLY one needs to 
know the volume of a given length of 
pipe in gallons. Here is a chart that 
takes care of all standard pipe sizes 
from % in. to 15-in. in column A, and 
any length of pipe line from 0.1 ft to 
800,000 ft in column B. Column C 
shows volumes from 1 to 1000 gal. The 
chart will therefore take care of most 
conditions. : 

To use the chart, simply run a 
straight line through the pipe size (col- 
umn A) and the length of pipe line in 
column B and the intersection with 
column C immediately gives the total 
number of gallons in the pipe or pipe 
line. 

For instance, the dotted line drawn 
across this chart shows that if the pipe 
size is 2%-in. (column A) and the 
length of line is 400 ft (column B), the 
volume of the pipe, (column OC), is 
100 gal. 

Conversely, if it is desired to know 
the length of the pipe line required to 
hold a given number of gallons, or the 
size of pipe necessary to hold a given 
number of gallons within certain limita- 
tions of length, the chart may be con- 
veniently applied. In other words, 
knowing two factors in any two of the 
three columns, the unknown in the 
third column is quickly found. 

In using charts of this type there are 
a number of good “tricks” to know 
and here, for instance, is one of them: 
To determine the volume of a 1-in. 
pipe 1-ft long, the easiest way is to run 
a line through the %2-in (column A), 
and the 10,000 in column B. The inter- 
section with column C says 160 gal, 
but that, of course, is for a pipe line 
10,000 ft long. By merely pointing off 
four places to the left we have 0.016 
gal as the volume of a 14-in. pipe 1-ft 
long. x et 
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Spool piece, prefabricated from 20-in. pipe with 
20-in. valve, 3 tees and 3 12-in. flanges shown in place. 





Portable pumping unit used to pump crude back into 
line from sumps after station was completed. 





Use of Temporary Boosters Increases 


Four temporary booster pumping 
stations are in operation on the main 
line of Interprovincial Pipe Line Com- 
pany’s western division and are work- 
ing very satisfactorily. They increase 
the throughput capacity by 10,000 bbl 
per day to take care of an unexpected 
rise in crude offered to the line, due to 
increased demands of prairie and east- 
ern refineries earlier than had been ex- 
pected. 

Identical units consist in each case of 
a centrifugal pump powered by an 8- 
cylinder diesel engine rated at 700 hp. 
Each engine and pump unit is housed 
in a temporary frame building. One 
man is employed at each station and is 
housed in a trailer equipped with elec- 
tricity and running water. 

The installations were made by the 
Interprovincial maintenance crews 
from western and central divisions, 
with some assistance in equipment and 
men from Anderson International Con- 
tractors Limited, Edmonton. The en- 
tire job of connecting the pumps was 
completed in 26 hours, due to good 
planning and advance make-up of tee- 


Line Capacity 


LESLIE ORR ROWLAND 


section spool pieces. The 20-in. gate 
valves were welded onto the spool 
pieces, prefabricated from 20-in. pipe 
with one 20-in. valve, three tees and 
three 12-in. flanges for the pump con- 
nections. Special couplings were used 
to connect the spools to the main line, 
as in the case of the loop section tie- 
ins in central division. 

Excavation of the main line at the 


installation points was done with back- 
hoes and sumps were excavated at the 
same time. Then, 4-in. drain valves 
were tapped into the line and piped 
directly into the sumps. Edmonton sta- 
tion was shut down first, as were each 
of the three intermediate stations in 
turn as suction pressure dropped below 
25 psi. 

When line crude was all drained, the 
spool sections were dropped into place 
with sideboom tractors, couplings were 
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Location of four booster stations installed by Interprovincial on its western 
division. Addition of temporary units increased line capacity 10,000 bbi daily. 


THE PETROLEUM ENGINEER, August, 1954 D-51 

































FROM 1,000 TO 


lo oo 
e; 

of yf 
. 





lives and property when regular 
power is interrupted ... keep all 
essential services and equipment 
operating. Compact, dependable, 
easy to install. Require minimum 
maintenance. Can be equipped to 
start and stop automatically. 
FREE ESTIMATING SERVICE 

. . - Let us know your standby 
needs and we'll recommend the 
Onan plant to fit them. 








-‘Gnan 


ELECTRIC PLANTS 


ONAN Standby Plants protect 4 


ONAN Standby Electric Power 
for Every Need! 


50,000 WATTS A. C. 





GASOLINE-POWERED STANDBY PLANTS 


Air-cooled: 1,000 to 10,000 watts. Powered by one and two- 
cylinder Onan engines. 


Water-cooled: 10,000 to 50,000 watts. Powered by four and 
six-cylinder, heavy-duty engines. 


bde for rotdey | 


D. W. ONAN & SONS INC. 


8553 University Avenue S. E., Minneapolis 14, Minnesota 






















EXCEL-SO 


finished petroleum products. 


Write for 
complete 
information. 


To obtain more information on products advertised see page E-43 





SEPARATORS* 


The only high-volume strainer that removes water as well as dirt from 





CHECK INTERIOR CORROSION! 
PROTECT PUMPS AND METERS! 


Now available with quick-opening head and new 
EXCEL-SO REPACK CARTRIDGES 


PHILLIPS PIPE LINE COMPANY uses EXCEL-SO sepa- 
rators ahead of desiccant dehydrators to remove free 
water and protect desiccant bed. 


WARNER LEWIS COMPANY 


DIVISION OF FRAM CORP. @® BOX 3096 @ TULSA, OKLAHOMA 








connected and the three 12-in. valves 
were hung for booster station piping 
and blanked off so that line flow could 
be restored immediately. Sumped 
crude was pumped back into the line, 
after all connections were completed, 
with portable pumping units. 

The three intermediate stations are 
at Hardisty, in Alberta, and at Kerro- 
bert and Loreburn in Saskatchewan. 
New booster units were installed at 
Camrose (Mile 58); Provost (Mile 156), 
both in Alberta; Milden (Mile 289 and 
take-off point for the Saskatoon Pipe 
Line Company Ltd. 6-in. line to Saska- 
toon), and Chamberlain (Mile 388) in 
Saskatchewan. 

The operation was controlled from 
Hardisty station by N. J. Allison, In- 
terprovincial engineer, and every crew 
reported direct to this control point. To 
avoid any risk of confusion, an entire 
operational manual was prepared and 
distributed to all crews. Fire-fighting 
equipment was spotted at each work 
point, respirators were provided as a 
personal safety precaution, and risk of 
ignition was reduced by use of com- 
pressed air pumps instead of liquid- 
fuel models and by use of spark arres- 
tors on all diesel engine exhausts. * * 


ww WwW 


No one cares about the quality 
of your English if your Scotch is 
good. 





MOLE 


Pipeline 
Cleaner 





for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 

NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 
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Potential hazards of purging and clearing gas lines 


are many; knowledge of basic principles involved and 


use of proper safety precautions are very essential 


Safe Practices in Purging Air 


From Natural Gas Lines‘ 


In the operation of a natural gas sys- 
tem, it is frequently necessary to re- 
move from service and place back in 
service various pieces of gas equip- 
ment, including natural gas pipe lines. 
Such work involves potential hazards 
to personnel, equipment and to the 
public. These hazards include uncon- 
trolled fire, explosion, oxygen defi- 
ciency and outage of gas pilots and 
burners. The extent of these hazards 
depends upon the type of pipe line, the 
location and other conditions sur- 
rounding each particular case.* 

Most people in the natural gas trans- 
mission industry think of purging as 
the direct replacement of air in a pipe 
line with natural gas. The AGA Purg- 
ing Committee,t however, defines 
“purging” as the act of replacing the 
atmosphere within a container by an 
inert substance in such a manner as to 
prevent the formation of flammable 
mixtures. The direct replacement of air 
with gas is defined as “clearing” by this 
AGA Committee. This article will con- 
form to the above definitions. 

When the combustible content of a 
pipe line comes in direct contact with 
air, a flammable mixture of gas and air 
will be formed at the interface. Al- 
though it may be possible to avoid 
ignition of such mixtures, it is desirable 
to prevent their formation wherever it 
is practical to do so. The decision of 
whether to purge with an inert gas or 
to clear directly by gas-air contact de- 
pends entirely on conditions encount- 
ered. Under some circumstances purg- 
ing would be considered necessary, but 
in other situations it may, be undesir- 
able. The choice of methods to be em- 
ployed depends on local conditions and 
must be decided by a competent super- 
visor after careful analysis of each par- 
ticular job. 


Clearing of Natural Gas Lines 
The gas industry for years has used 
clearing procedures without the use of 


*Presented at the Petroleum Section Pro- 
gram of the 41st National Safety Congress and 
Exposition, Chicago, 1953. 

*Complete data can be found in the American 
Gas Association manual “Purging Principles 
and Practices” now in publication. 


H. L. STOWERS 


an inert gas. This clearing procedure is 
still used, particularly on high pressure 
gas transmission lines in sparsely popu- 
lated areas. No instances, to my know- 
ledge, have been reported where proper 
clearing procedures have resulted in 
explosions and ruptures of the pipe 
line. Pipe line ruptures have been re- 
ported due to other causes, but none 


have been reported due to prope! 
clearing operations. 

When gas in introduced rapidly into 
a line containing air, the section of gas- 
air mixture within explosive limits will 
be short and the chances of ignition of 
this gas-air mixture within the pipe are 
quite limited. Ignition could occur only 
as the result of friction or static elec- 





Clearing of air from 10 miles of 26-in. pipe line through an 8-in. blow-off 
valve near Cumberland River in Kentucky produced this striking — 
photograph. Properly applied precautions make such operations safe as possible. 
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tricity from solid particles being car- 
ried along the inside of the pipe line. 
Even if ignition occurs, the probability 
of all conditions being just right to 
cause a violent explosion is quite re- 
mote. Experiments? have been con- 
ducted, however, which prove that de- 
tonation can occur in a natural gas pipe 
line under specific conditions. 

In reports of these experiments it was 
concluded generally that such violent 
explosions could occur under the fol- 
lowing conditions: 

1. Composition of gas-air mixture 
must be in the approximate range 
of 8 per cent to 12 per cent by 
volume natural gas in air. 

2. Ignition must take place within 
approximately 10 ft of a reflect- 
ing surface, such as a restriction 
or closed end of a pipe. 

3. Linear velocity of gas-air mix- 
ture must be in the range of tur- 
bulent flow. 

4. The amount of combustible mix- 
ture must be large. 


From these experiments it was con- 
cluded that the above conditions can 
be produced in natural gas pipe lines 
above 4-in. in diameter and that, on 
ignition, detonation will occur. It is my 
opinion that additional experimental 
work is needed on large diameter pipe 
lines in order to determine all of the 
conditions under which violent explo- 
sions can occur. I believe that unsafe 
practices are being used in some in- 
stances due to this lack of knowledge, 
yet in many instances unnecessary pre- 
cautions may have been taken because 
of the dearth of specific information. 

On cross country transmission lines, 
clearing is done generally where the 
exposure of life and property is very 
limited. The pipe line, during clearing, 
may be isolated and treated as a line 
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under pressure tests, during which time 
people will be kept a safe distance 
away. 

There are many circumstances, such 
as close proximity to human habitation, 
factories, etc., under which serious 
damage or loss of life may result from 
fires or explosions. In these latter in- 
stances it is desirable to prevent the 
formation of explosive mixtures by the 
use of an inert substance interposed 
between the gas and the air. This purg- 
ing procedure is used extensively on 
gas mains and service lines within cities 
or populated areas. 


Potential Hazards 

As previously stated, the hazards in- 
volved in purging and clearing natural 
gas lines includes uncontrolled fire, ex- 
plosion, oxygen deficiency, and outage 
of gas pilots and burners. The poten- 
tial hazards of fire and explosion are 
somewhat less with natural gas than 
with manufactured gas, due to the com- 
paratively slow rate of flame propaga- 
tion; the relatively narrow explosive 
limits (4 per cent to 15 per cent gas by 
volume in air), and the high ignition 
temperature of natural gas. 

The hazard due to fire depends on 
the location of the fire and the extent to 
which it can be controlled. Clearing or 
purging, using controlled fire, is one of 
the recommended methods of remov- 
ing from service and returning to serv- 
ice natural gas pipe lines. This is done 
by keeping the lines filled with natural 
gas at a pressure slightly above atmos- 
phere, so that air cannot enter the line. 
A fire at a joint or opening being 
welded is controlled by controlling the 
gas pressure within this section of pipe 
line. In this way the possibility of an 
internal explosion is eliminated. 


Safety Precautions 

Just as in any other work involving 
potential hazards, adequate supervision 
by trained personnel is absolutely es- 
sential for every purging and clearing 
operation. The first requisite for safe 
purging or clearing is a knowledge of 
the basic principles concerning the for- 
mation and handling of explosive mix- 
tures. No fixed rules of safe practices 
can be substituted for this basic know- 
ledge. On the other hand, the need is 
great for written procedures to sup- 
plement this basic knowledge. 

Secondly, a thorough preliminary 
“job site” analysis is required to de- 
termine how the basic principles are to 
be applied to the particular case. Third, 
a written program of procedure, de- 
tailing each step in the operation, 
should be prepared. Finally, each step 
should be followed carefully and thor- 
oughly by responsible personnel. 

Of course, the usual safety precau- 
lions exercised by workmen in other 
operations on a gas line are to be em- 


ployed in these purging and Clearing 

operations. In addition, there are cer- 

tain precautions applicable only to 

purging and clearing procedures. These 

precautions may be listed as follows; 
1. Bond sections to be replaced and 
shutdown cathodic protection 
devices to avoid electric sparks, 

2. Completely separate the line to 
be purged from all sources of gas 
supply. 

3. Install necessary blow-down con- 
nections. 

4. All open ends should be capped 

immediately after they are dis- 

connected to prevent air from 
entering. 

Eliminate all possible sources of 

ignition in the area of the purg- 

ing inlet and outlet. 

6. Outlet vent pipes should be of 
sufficient height to minimize the 
hazards of expelling gas to at- 
mosphere. 

7. Fire extinguishers of ample ca- 
pacity and proper type to ex- 
tinguish a gas fire should be 
readily available on the site. 


7" 


Basic Principles 

It is desirable to clear or purge a gas 
line by displacement of one atmosphere 
(air, gas or inerts) with another atmos- 
phere in such a manner as to produce 
a minimum of dilution or mixing of the 
atmospheres. In order to do this it is 
necessary that we know the causes of 
dilution and mixing. The more im- 
portant of these causes are:? 

(a) a large area of contact, promo- 

ting natural diffusion; 

(b) a long time of contact, permitting 

natural diffusion; 

(c) gravity effects resulting from in- 

troduction of a heavy gas over a 
light gas or light gas under a 
heavy gas; and 

(d) temperature changes and differ- 

entials causing convection cur- 
rents. 

Of the above causes of mixing in a 
gas line, the first two are of major im- 
portance. The area of contact is de- 
termined by the diameter of the line 
and cannot be controlled. Allowance, 
however, can be made for the mixing 
due to a given area of contact, and the 
time of contact can be controlled by 
the input velocity. While high input 
velocities cause turbulence, it results in 
less mixing in a gas line than does strati- 
fication, which accompanies low input 
velocities. 

It has been determined experiment- 
ally? that velocities above 200 linear 
feet per minute cause the least amount 
of mixing. Interruptions or variations 
in input velocities may destroy the 
slug of inert gas in purging and will 
allow considerably more mixing of gas 
and air in clearing operations. Such 
delays or variations are to be avoided. 
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For proper microwave operations, the top 
‘d CHANN ELS of the tower must have minimum movement 
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under all weather conditions. The unique 


a EXISTING bridle guying and superior structural fea- 


tures of Emsco microwave towers assure 





: minimum torsional deflection ...minimum 
maintenance costs. 
of A pair of guys on each side of Emsco 
he towers are anchored in a reverse direction. 
ut If the tower tends to twist because of wind, 
three of the guys will tighten and hold de- 
wi flection of the tower top to within 144° 
he Conventional guys are used on the lower 
part of the tower. 
Every Emsco tower design meets RETMA 
specifications and is unconditionally guar- 
3aS anteed. Hot dip galvanizing provides pro- 
and tection against corrosion. Bolted construction 
wat permits quick, sure visual inspection. 
ne ae For guyed or self-supporting towers un- 
¥* — MULTI- equalled for safety ...structural rigidity... 


economy ...specify Emsco. Prompt delivery 
is assured. 
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: telegraph channels. The system also 
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de- and teletype operation. 
line Flexibility is the outstanding fea- 
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| the ments increase. Designed for quick 
1 by and easy maintenance and servicing, 
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rati- for telemetering and remote control. 
. ut Federal engineers will be glad to . 
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cuit problems. 
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- EMSCO MANUFACTURING COMPANY 
LOS ANGELES, CALIFORNIA 
van Telephone and Radio Company Houston, Texas * Garland, Texas Typical Emsco microwave installation 
A. Barton, Alabama 
Such PTM AND WIRE TRANSMISSION SALES @ 
ided. 100 Kingsland Road, Clifton, N. J. 
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Sources of Ignition: It is, of course, 
of utmost importance that all possible 
sources of ignition be eliminated during 
purging operations. Common sources 
are: 

(a) Flames, including matches, 
cigarettes, burners, incinerators, 
and burning materials. 

(b) Sparks, including static electric- 
ity, electrical shorts, lightning 
and sparks from tools. 

(c) Heated materials, including 
metals, cinders, filaments and 
electric lights. 

In purging and clearing gas lines out 

of service, it should be kept in mind 
that purging only removes gases and 


does not remove volatile liquids or solid 
combustible materials. Fires and ex- 
plosions may result from auto-ignition 
of such materials when exposed to air. 

Inert Substances for Purging: An in- 
ert substance can be defined simply as 
a substance that is not combustible and 
will not support combustion. The most 
commonly used inerts include: nitro- 
gen, carbon dioxide, products of com- 
bustion from inert gas producers and 
internal combustion engine exhaust. 
Water or steam may be used under 
certain conditions. 

Purging of lines may be accomp- 
lished by either filling the entire line 
with inerts or partially filling with a 
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slug of inerts interposed between gas 
and air. Such a slug must be long 
enough so as not to deteriorate during 
the time of purging and allow gas-air 
mixing. Information as to the length 
of slug required for various sizes and 
lengths of pipe lines will be contained 
in the AGA Handbook.? 

In the construction and operation of 
modern gas lines, particularly long 
transmission lines, pigs in the form of 
brushes, scrapers and squeegee plugs 
are used. The latter type of blind, non- 
abrasive pig may be used to separate 
air from gas in a Clearing operation. 
Brushes or abrasive materials should 
not be used since they will increase the 
cause of sparking within the pipe line. 

Two instances have been reported 
verbally to me in which explosions and 
rupture of the pipe line occurred ap- 
parently as a result of pigs creating a 
spark and igniting an explosive mixture 
back of the pig. Care should be exer- 
cised to eliminate or hold to a mini- 
mum such explosive mixtures in direct 
contact with the pig. Inert gas may be 
used on both sides of the pig to mini- 
mize such mixtures. 

In the running of scrapers and brush 
type pigs for cleaning of gas lines, 
there is generally enough leakage past 
the pig so that clearing is done ahead of 
the pig. In this event the pig is entirely 
enveloped in an atmosphere of natural 
gas, thereby eliminating danger of ig- 
nition from the pig. 


Summary 

There are certain potential hazards 
involved in the purging and clearing of 
natural gas lines. The extent of these 
hazards depends on the local condi- 
tions surrounding each particular job. 
No fixed set of rules will cover each and 
every case encountered. The choice of 
methods to be employed must be de- 
cided by a competent supervisor after 
careful analysis of the particular case. 

Therefore, the key to safe purging 
and clearing is: First, to have a knowl- 
edge of the basic principles concerning 
the formation and handling of explo- 
sive mixtures. Secondly, a thorough 
“job site” analysis is required to apply 
basic principles to the particular case. 
Third, a program of detailed procedure 
should be written, and finally, each 
step in this program should be followed 
carefully by competent and trained per- 
sonnel. If all of the above basic factors 
are given careful consideration, the 
hazards of the purging and clearing of 
natural gas lines will be held to 4 
minimum. 
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Pipe Line Projects 











Weather, most of it wet, slowed operations on the Interprovincial-Lakehead Pipe Lines 
looping program, but work is now progressing rapidly. Here are two views of the 
Anderson International spread working near Gretna, Manitoba. At left: Cleaning and 
priming operation in wet soil, tractor towing skid. At right: Tie-in crew at work. 


Arkansas-Louisiana Gets 
FPC Okay on 136 Miles 

Arkansas Louisiana Gas Company 
has received FPC permission to con- 
struct and operate pipe line facilities 
that will increase the total peak-day 
delivery capacity of the company’s 
system from 670,000,000 to 816,000,- 
000 cu ft of natural gas. 

The authorized construction pro- 
gram includes a total of about 136 
miles of pipe line and a 10,500-hp 
compressor station. The new facilities, 
to be located in Arkansas, Louisiana, 
and Texas, are estimated to cost $10,- 
072,305. About 8% miles of the pipe 
line have already been constructed un- 
der temporary authorization by the 
FPC. 

The 136 miles of pipe line will be 
located in different sections of the com- 
pany’s system, ranging in length from 
about 12 mile to about 24 miles. Diam- 
eter of the proposed pipe varies from 
654-in. to 24-in. The construction is to 
be completed by the end of 1955. 


Minnesota Pipe Line 
Contract Awarded 


Contract for the construction of a 
260-mile, 16-in. pipe line with two 
pumping stations in Minnesota has 
been awarded to Williams Brothers 
Company, Tulsa, on a negotiated basis, 
by Minnesota Pipe Line Company, 
Houston. 

The line will link the facilities of 
Lakehead Pipe Line, from a point near 
Clearbrook, Minnesota, with Great 
Northern Oil Company’s tank farm to 
be located near Hastings. Estimated 
cost of the line is $12,500,000. The 
construction schedule calls for comple- 
tion of the entire pipe line system by 
July 15, 1955. It is expected that the 
pipe will be laid this year before con- 


struction is interrupted by severe 
ground freeze. 

Principal user of the pipe line 
initially will be Great Northern Oil 
Company, which is now constructing 
a refinery in the Minneapolis-St. Paul 
area. With a rated capacity of 25,000 
bbl daily, the refinery will process me- 
dium gravity crude from the Foster- 
ton area of Saskatchewan, Canada. 

To transport crude from the Foster- 
ton area to its refinery, Great Northern 
will use the 16-in. line of South Saska- 
tchewan Pipe Line Company, now in 
the early stages of construction, as far 
as Regina, where it ties in with the 
Interprovincial Pipe Line System. The 
Interprovincial system will carry the 
crude to the Clearbrook terminal of 
Minnesota Pipe Line Company. 

Great Northern expects to begin 
shipping at least 15,000 bbl per day of 
this Fosterton-type crude through the 
pipe line facilities by June 1, 1955, and 
to increase shipments to 20,000 bbl 
daily by January 1, 1956. Total initial 
capacity of the Clearbrook to Hastings 
link will be 35,000 bbl of this type of 
crude per day. 

Minnesota Pipe Line will be oper- 
ated as a common carrier. It is ex- 
pected to become an integral part of 
the pipe line transportation system 
designed to flow Canadian crudes into 
the Twin Cities and Chicago market- 
ing areas and the Great Lakes region. 

Crude storage capacity at Clear- 
brook will total 400,000 bbl. Pump- 
ing stations will be located at the Clear- 
brook take-off point and at a halfway 
point to be selected. Later, interme- 
diate stations can be built which will 
substantially increase the line’s capac- 
ity to enable it to serve the industry as 
an important link in the crude oil trans- 
portation system piping Canadian or 
Williston Basin oil to Great Lakes. 
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Great Lakes Awards Contracts, 


Completes Part of Expansion 

Great Lakes Pipe Line Company 
has completed the first section of its 
current system expansion and awarded 
final contracts in the pipe line phase 
of the construction program. 

Initial extension to be finished is the 
132 miles of 8-in. line from Nebraska 
City to Doniphan, Nebraska, midway 
between Grand Island and Hastings, 
where a terminal is being constructed 

New contracts awarded include: 
Rosemont-Alexandria, Minnesota, 12- 
in. line, Alexandria to Rosendale, 83 
miles, R. H. Fulton and Company, 
Lubbock, Texas; Rosendale to Rose- 
mount 80 miles, Associated Pipe Con- 
tractors, Tulsa, Oklahoma. Work will! 
start at Alexandria and Rosendale. 

Penzien, Inc., Omaha, Nebraska, 
has a single 8-in. crossing of the Mis- 
sissippi river between Princeton, Iowa 
and Cordova, Illinois to link the 8-in. 
line now under construction from lowa 
City to a junction with the Badger pipe 
line near Rochelle, Illinois. 


Texas Gas to Construct 
New Louisiana Lines 


Texas Gas Transmission Corpora- 
tion has FPC approval to construct 
new pipe line facilities in Louisiana to 
enable it to receive additional natural 
gas from two wholly-owned subsid- 
iaries. The new facilities, estimated to 
cost $1,596,140, will include an addi- 
tional 2000 hp compressor unit, 24 
miles of 16-in. pipe, and a gas purchase 
meter station. The additional compres- 
sor unit will be installed at an existing 
station near Bastrop, Louisiana, and 
the new line and meter station will be 
located in Acadia Parish and Jefferson 
Davis Parish, Louisiana. 


New Mid-Continent Line 
Completed in Oklahoma 

Mid-Continent Pipe Line Company 
has completed pipe line facilities con- 
necting with a new natural gasoline 
plant now under construction by the 
Signal Oil and Gas Company in Car- 
ter County, Oklahoma. Mid-Continent 
will handle the total output of natural 
gasoline produced, estimated to aver- 
age 1000 bbl per day, through its pipe 
line system to the West Tulsa refinery 
of the Mid-Continent Petroleum Cor- 
poration. 

Construction of the new line, 14 
miles in length, was handled by 
George W. Davis Welding and Con- 
struction Company of Oklahoma City. 
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A. C. Monteith, newly elected president 
of the American Institute of Electrical 
Engineers and vice president in charge of 
engineering for Westinghouse Electric 
Corporation, Pittsburgh, Pennsylvania, 
will be the main speaker at the Petroleum 
Industry Electrical Conference, slated for 
September 27-29, in Tulsa. The meeting 
is something new in both electrical and 
oil industry engineering circles. 


Texas Eastern Plans 
58-Mile Texas Line 


Texas Eastern Transmission Corpo- 
ration has filed with the FPC an appli- 
cation to construct and operate 58 
miles of 20 and 16-in. pipe line from 
Joaquin to Longview, Texas, at an esti- 
mated cost of $3,269,000. The pro- 
posed construction would consist of 
26.5 miles of 16-in. line extending 
from the company’s compressor sta- 
tion near Joaquin, Texas, to the Carth- 
age field in Panola County, Texas, 
and 31.5 miles of 20-in. from the new 
16-in. to the company’s 24-in. pipe 
line near Longview. 

Proposed construction would permit 
gas from the company’s lines originat- 
ing at Provident City, Texas, to be 
transferred to its 24-in. line originating 
at Longview. At present, the company 
has no facilities south of Little Rock, 
Arkansas, for transfer between those 
lines. 


Ohio Fuel Gas to 
Build 24'2-Mile Line 

The FPC has authorized Ohio Fuel 
Gas Company to construct 2412 miles 
of 20-in. pipe line in Richland and 
Crawford counties, Ohio, to enable it 
to transport additional natural gas 
from underground storage. 

The proposed new line is estimated 
to cost $1,072,000. It will extend from 
the company’s Weaver storage com- 
pressor station in Richland County to 
the junction of two existing lines in 
Crawford County. The facilities are de- 
signed to add greater transmission ca- 
pacity between Ohio Fuel’s Weaver and 
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Holmes storage areas and an existing 
main transmission line which serves 
market areas in northwestern Ohio. 
Ohio Fuel plans to use the new line 
to transport up to 66,700,000 cu ft of 
gas per day from the Weaver storage 
pool during the 1954-1955 winter sea- 
son. The new line also will be able to 
handle gas from the Holmes storage 
area. Estimated maximum capacity is 
108,000,000 cu ft of gas per day. 


El Paso Requests Permit 
On 74 Miles New Line 


El Paso Natural Gas has filed an ap- 
plication with the FPC for authority 
to construct a total of about 74 miles 
of natural gas pipe line and 6925 addi- 
tional compressor horsepower on its 
system in Texas, New Mexico, and 
Arizona. The proposed new project 
has a total estimated cost of $13,869,- 
017. In addition to enabling El Paso to 
acquire additional volumes of gas, the 
proposed new project will augment the 
production and facilitate the sale and 
delivery of liquified petroleum prod- 
ucts, and provide adequate pipe line 
capacity for the peak load require- 
ments of certain customers. 


Fosterton-Regina Outlet 
Given Green Light 

The Saskatchewan Government has 
granted South Saskatchewan Pipe Line 
Company a permit to construct a 155- 
mile, 16-in. line from the province’s 
Fosterton oilfield to Regina. Capacity 
of the line will be 20,000 bbi daily. 

Oil will go from Fosterton to Regina 
and from there by Interprovincial Pipe 
Line to a border point near Clear- 
brook, Minnesota. 

Minnesota Pipe Line will take the oil 
from Clearbrook to St. Paul, where 
Great Northern Oil Company is now 
constructing a refinery designed to 


. handle Fosterton crude oil. 


Partners of the South Saskatchewan 
Pipe Line are Socony Vacuum Oil 
Company of Canada, Ltd., Woodley 
(Canadian) Oil Company, and South- 
ern Production Company, Inc. 


Cities Service to Build 
Total of 33 Miles 


Cities Service Gas Company has re- 
ceived FPC approval to construct a 
total of 33 miles of natural gas trans- 
mission lines in Kansas and Missouri 
to replace existing facilities. 

To be constructed are 24 miles of 
26-in. pipe in Franklin and Johnson 
counties, Kansas, to replace two exist- 
ing 16-in. lines, and 9 miles of 20-in. 
line in Cherokee and Jasper counties, 
Missouri, to replace an existing 16-in. 
line. Total estimated cost of the proj- 
ect is $1,860,500. Cost of reclaiming 
existing lines is $227,500. 


Gas Industry to Spend 
$3.9 Billion During 54-57 

During the four years, 1954-1957, 
total new construction expenditures by 
the gas utility and pipeline industry 
will aggregate $3.9 billion, the Amerj- 
can Gas Association reports. This 
compares with actual expenditures of 
about $5.08 billion on the expansion 
program of the industry in 1950-53, 

Expenditures of the industry in 1953 
for new facilities aggregated $1.35 bil- 
lion, the second highest total in gas 
industry history. Last year was the 
fourth consecutive year in which new 
construction expenditures exceeded one 
billion dollars. 

Total expenditures for new con- 
struction and expansion of present 
facilities for 1954 are estimated to be 
about $1.2 billion, with expenditures 
of $1.15 billion for 1955. Industry esti- 
mates for 1956-57 are placed at about 
three-quarters of a billion each year. 

These estimates may prove conser- 
vative, since many companies tend to 
underestimate construction projects for 
the more remote years. Although in 
the post-war years, the ratio between 
available supply and demand for nat- 
ural gas has gradually lessened, there 
are many factors indicating further 
growth of demand for gas. More large 
pipe line projects will be needed to sup- 
ply industrial and population growth. 
Though construction expenditures may 
decline, the reduction may be more 
moderate and gradual than indicated in 
the present estimates. 


Colorado-Western Line 
Gets State Approval 

Permit for construction of a 328- 
mile 18-in. natural gas pipe line from 
Ignacio, in the upper San Juan Basin, 
through southern Colorado and north- 
ward to Pueblo, Colorado Springs, and 
Denver, has been given Colorado- 
Western Pipe Line Company by the 
Colorado Public Utilities Commission. 

Action of the commission, protested 
earlier at hearings by Colorado-Inter- 
state Gas Company, may be appealed 
to state courts. CIG, which now serves 
eastern Colorado and proposes addi- 
tional service to Denver and surround- 
ing area through a 365-mile lateral 
from the recently authorized Pacific 
Northwest Pipe Line, has objected 
strenously to the C-W proposals. Gas 
from the San Juan basin would be 
taken by both lines. 

Cost of the C-W proposed line 1s 
estimated at over $21,000,000. Man- 
agement of the C-W line would be as- 
sumed after construction by El Paso 
Natural Gas Company, which has 
promised to purchase two-thirds of the 
company’s common stock, the com- 
mission noted. 
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CLEANING, COATING, WRAPPING & RECONDITIONING 


HOT DOPE 


Straight from the Kettle 
on PIPE PROTECTION 


* 
By Boyd Mayes 


e We had a character back up home in 
East Texas who had a fancy for raisin’ 
peas on his little strip of sandy land. One 
day, while we were walkin’ a gun and 
chasin’ a squirrel, we ran slap-dab into 
the old codger workin’ on his fence and 
cussin' something terrible. ‘Looks like,"’ 
we said to him, “‘here’s where some of 
your cows got out.’’ With much disgust, 
he answered, ‘‘No, here’s where some of 
his cows got in. | fence agin him!’ Some- 
how, we could never forget the old man’s 
philosophy, his attitude and the job he 
was working so hard at. It reminds us of 
our own job...fencing ‘‘agin’’ corro- 
sion, the number one problem of pipe- 
lining. While the best engineering re- 
search known to modern science has yet 
to lick the corrosion problem, they're 
making some real strides toward it. Mean- 
time, we keep fencing agin it by putting 
permanence in pipe through 26 years of 
know-how in cleaning, priming, coating 
and wrapping line pipe before it goes into 
the ground. We've prepared enough pipe 
for trouble-free service to reach... end 
to end... nearly three times around the 
world. And that includes sizes ranging 
from 2" to 72”. Our skilled craftsmen 
and up-to-the-minute equipment are 
ready for your next job of fencing agin 
corrosion. - 


MAYES BROS. 





1150 
McCarty 


HOUSTON, TEXAS 


OR chard 
7566 
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Service Pipe Line Extending 
North Dakota Facilities 

To expand its pipe line gathering 
system in the Tioga and Beaver Lodge 
fields, Service Pipe Line Company is 
building 20.9 miles of new pipe lines 
and a new pump station. C. P. Bartley 
and Son of Tioga was awarded the 
construction contract. The firm will 
construct 12.4 miles of 10-in. line and 
8.5 miles of 8-in. line. 

Bartley and Son also will lay lines 
at the Mandan refinery to connect 
tanks for receiving the casinghead gas- 
oline that will be pumped by Service 
from Signal’s plant at Tioga. Service 
transports crude oil from fields in Wil- 
liams, Mountrail, and McKenzie coun- 
ties to the refinery. Not yet on stream, 
the refinery is scheduled for comple- 
tion this fall. A delivery office for the 
pipe line company is nearing comple- 
tion at Mandan. 


New Crude Line Completed 
For Shamrock Oil & Gas 


Completion of a new 115-mile, 6-in. 
crude line from southwestern Kansas 
to its McKee refinery near Dumas, 
Texas, has been announced by Sham- 
rock Oil & Gas Corporation. The new 
line will carry crude that formerly was 
trucked to the refinery. 


Tidewater Terminal 
Under Expansion 

Terminal storage facilities and tank- 
er unloading capacities will be in- 
creased at Tide Water Associated Oil’s 
Linnton plant here by new facilities to 
be built soon. Construction of addi- 
tional tankage and four larger pipe 
lines to bring petroleum products from 
the dockhead to the improved storage 
plant will be installed to replace those 
now in use. New 10 and 12-in. pipe 
lines will make unloading of tankers 
three times faster than at present. Gen- 
eral contractor for Linnton work is 
P. S. Lord of Portland, Oregon. 


Arkansas Cities Develop New 
Plan to Obtain Gas Service 


Eight communities in eastern Arkan- 
sas and Mid-South Gas Company, 
Little Rock, Arkansas, have asked the 
Arkansas Public Service Commission 
for authority to enter into an agree- 
ment whereby $949,000 in pipe line and 
distribution facilities would be built 
by the cities and leased for 20 years to 
the gas company. The cities plan to 
pay for the facilities through individual 
bond issues. Mid-South would have an 
option to buy the installations at the 
end of the 20-year leases. The pro- 
posals to the PSC ask that Mid-South 
serve aS agent in procuring materials 
and constructing the pipe lines. 
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SEND FOR YOUR 
COPY OF THIS 


NEW PIPEWRAP 
FOLDER 
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Here in brief factual form are 
the things you need to know 
about Glass Fibers’ 


BLUE FLAG Glass Fiber 
Reinforcing Pipe Wrap 

DURAMAT Outer Wrap 

DURAMESH Pipeline Fabric 


Because of its unusual resistance 
to the deteriorating effects of soil 
chemicals, the importance of 
the special-formula insert glass, 
which was developed hy Glass 
Fibers’ technicians for exclusive 
use in pipewrap, is explained. 
You will also find basic product 
information, application data 
for both “‘yard applied” and 
“over the ditch” operations, 
penetration tests, important in 
corrosion protection. Fill out 
and mail the coupon below. 











ee a | 
I GLASS FIBERS INC. | 
| 1810 Madison Avenue ‘Toledo 2, Ohio { 
| Gentlemen: Please send me your new Pipe ! 
| Wrap Folder. j 
NAME ere ; 
| ADDRESS ane 
| POSITION eee, 
; CITY Pe 
| STATE ae, ee eee j 
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EXTRA POWER is available from G-E gas turbines. Performance records of gas turbines installed throughout the country show 
that the turbine is capable of 25 per cent more horsepower in cold weather—5700 hp is the rating at.80F and it increases to 
7100 hp at 40 F. Simple buildings can house the gas turbine. . . the building can be small in relation to the available horsepower. 


G-E gas turbine’s flexibility helps 








CUSTOM-ENGINEERED low-voltage motor control is provided INCREASING THE EFFICIENCY of the gas turbine is this re- 
by G-E Cabinetrol*, made of standard enclosures and com- generator (supporting stack), which “‘recaptures’’ the waste 


ponents assembled specifically for Seneca station. heat. This is economical even at low load factor. 
*Reg. Trade-mark of General Electric Co. 
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OPERATION IS SIMPLIFIED with this convenient G-E control equipment. 
It includes a starting and supervisory control for the turbine, station 
valving and station pressures. Compact unit is factory-assembled. 











Seneca station meet load changes 


Atlantic Seaboard puts G-E gas turbine to work on pipeline 
having widely varying flow and pressure conditions 


Changing weather and temperatures in Washington, 
D.C. make Atlantic Seaboard’s Cobb-Rockville pipe- 
line load vary widely. The task of moving the gas to 
meet the varying load demands is successfully met 
by Seneca’s centrifugal compressor, driven by a Gen- 
eral Electric 5000-hp combustion gas turbine. 

It must start, stop, and adjust pressures and flow 
very often, but the versatile G-E gas turbine main- 
tains desired conditions by adjusting its speed as 
necessary. 


G-E engineers, working with Atlantic Seaboard en- 
gineers from the start, helped co-ordinate all the 
Seneca station’s electric equipment with the gas 
turbine. Deliveries were carefully planned to dovetail 
with station construction schedules. Operators were 


briefed by G-E field service engineers before and 
during start-up. 


A G-E gas turbine can pay big dividends in you: 
pipeline operation, too. There are few moving parts, 
all rotating and easily accessible. It produces up t 
25% more horsepower in cold weather when demand 
is greatest. It starts fast. Few men are required for 
this type of pipeline drive. 


When you plan to increase your pipeline’s throughput, 
inquire early about the specialized G-E engineering 
services offered through your nearest G-E Apparatus 
Sales representative. Write for bulletin GEA-5962 
to Section 661-47, General Electric Company, Sche 
nectady 5, N. Y. 


Combustion Gas Turbines for the Gas Pipeline Industry—Backed by over 50 years of Turbine Leadership 


GENERAL @@ ELECTRIC 
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> F.E. Shaw, Ltd., P. O. Box 291, Sarnia, 
Ontario, Canada, (Telephone: Digby 4- 
2416) is laying 30 miles of 4, 6, 8, and 
10-in. pipe line from Dunnville, Ontario, 
to Canfield Station for the Dominion Na- 
tural Gas Company, Ltd. Wibb Callum is 
general superintendent and Fred Authier 
spreadman. 

Eight miles of 2, 3, and 4-in. gathering 
lines are being installed in the Beecher, 
Duthill, Bickford, and Sikerton fields for 
Imperial Oil Ltd. Wibb Callum is gen- 
eral superintendent over this work also 
with Harold Ellis spreadman. An unde 
termined amount of 6 and 10-in. pipe is 
being laid at the Sarnia refinery of impe1. 
ial Oil. Paul Spenst is spreadman. 

The coating division of F. E. Shaw is 
coating in its yard at Caledonia, Ontario, 
100,0uUU ft of 4 through 10-in. pipe for the 
Dominion. Les Shaw is superintendent. 

Company also has contract for yard 
coating and wrapping of 21 miles of 20-in. 
pipe for Consumer’s Gas Company. 


> Pipe Line Construction and Drilling 
Company, Camp Hill, Pennsylvania, has 
42 miles of 26-in. for Seaboard in Mary- 
land and Virginia. R. B. O’Neal, Meril 
Fandray, Lee Ross, and Curt Steepleton 
are superintendents. 


>» Associated Pipe Line Contractors, Inc., 
Houston, Texas, has Ouachita and Beouf 
river crossings for Tennessee Gas Trans- 
mission Company’s new 567-mile line. 


> Pentzien, Inc., 1504 Dodge Street, 
Omaha 2, Nebraska, has contract for 
Mississippi River crossing for Tennessee 
Gas Transmission company’s new 567- 
mile Kinder-Portland line. 


> Lone Star Constructors, 10301 Shady 
Trail, Dallas, Texas, is constructing a 30- 
in. crossing of the Cimarron River, ap- 
proximately 4 miles south of Englewood, 
Kansas, for Northern Natural Gas Com- 
pany. H. A. “Red” Wylie is in charge. 


>» Modern Welding Company, Inc., 
Owensboro, Kentucky, has city distribu- 
tion system jobs in Martin, Tennessee, and 
Lexington, North Carolina. 


> Williams Pressure Service Company, 
422 Commercial National Bank Building, 
Shreveport, Louisiana, hydrostatic pipe 
line testing company, has established 
headquarters at Harrisburg, Pennsylvania, 
to test 265 miles of 24-in. between Oak- 
ford, Pennsylvania, and Lambertville, 
New Jersey, for Texas Eastern-Penn- 
Jersey Transmission Corporation. Leon E. 
Brooks is in charge. 

The company is testing all road and 
railroad crossing on the Gulf Interstate 
Gas Company system. A. J. Spickard is 
engineer at the Morehead, Kentucky, field 
office and Leo Miles is engineer at the 
Corinth, Mississippi, field office. 


y Morrison Constructors, Inc., Box 3206, 
Austin, Texas, has contract for 98.7 miles 
of 30-in. pipe for Tennessee Gas Trans- 
mission Company from the company’s 
Station 507 near Kinder, Louisiana, to 
near Jena, Louisiana. 


> Fulton Banister Construction Company, 
409 Northern Hardware Building, Ed- 
monton, Alberta, is working on 124 miles 
of 24-in. loop for Interprovincial Pipe 
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WITH THE PIPE LINE CONTRACTORS 


Line between Alberta-Saskatchewan bor- 
der and west bank of South Saskatche- 
wan River. The field office is at Rose- 
town, Saskatchewan, with Jerry Nash 
superintendent. 


> R. H. Fulton and Company, P. O. Box 
1526, Lubbock, Texas, is laying approxi- 
mately 105 miles of 8-in. line between 
Alexandria, Minnesota, and Fargo, North 
Dakota, for the Great Lakes Pipe Line 
Company. 

The company also is laying 133 miles 
of 26-in. loop line in two sections of Lake- 
head Pipe Line Company, one a 75-mile 
section, the other 58 miles. A. A. Carrigan 
is superintendent at Gonvick, Minnesota, 
and Jim Magill at Cloquet, Minnesota. 

Company also has contract for 74 
miles of 20-in. in lowa and South Dakota 
for Northern Natural Gas Company. 
Company also has 71 miles of 12-in. pipe 
for Great Lakes Pipe Line between Os- 
born, Missouri, and Lamoni, lowa. 


» Anderson Brothers Corporation, P. O., 
Box 2591, Houston, Texas, has 90 miles 
of 30-in. pipe for Tennessee Gas Trans- 
mission Company from near Jena, Louisi- 
ana, to the Mississippi River. 


> Anderson Brothers of Colombia, 704 
Prudential Building, Houston, Texas, has 
60 miles of 8-in. products line for Em- 
presa Colombiana de Petroleos. Rusty 
Killingsworth is superintendent on the 
South American job. 

Company also has 30,000 ft of 8 and 
16-in. line in Lake Mararcaibo, Vene- 
zuela, for Shell Oil Company. Earl Sauls- 
man is superintendent. 


>» Mannix, Ltd., Calgary, Alberta, is work- 
ing on 129 miles of 24-in. loop for Inter- 
provincial Pipe Line between Edmonton 
.and Alberta-Saskatchewan border. C. P. 
Baker is project manager, “Sandy” Day 
project engineer, P. Swityk office mana- 
ger, and G. Lyon general superintendent. 


> Engineers Limited Pipeline Company, 
225 Bush Street, San Francisco, Califor- 
nia, has 109 miles of 34-in. line for Pacific 
Gas and Electric in two loops, one 79 
mile section between Newberry and 
Danby, California, and a 30-mile section 
from San Martin to Tres Pinos, California. 


> Oklahoma Pipe Line Constructors, 6612 
Harry Hines Boulevard, Dallas, Texas, 
has contract for 60 miles of 12-in. takeup, 
recondition and relay for Montreal Pipe 
Line Company between Sutton and Mon- 
treal, Quebec. Work began late in May. 
Guy Craft is superintendent, Gene Goh- 
ring assistant superintendent, and Jack 
Brown office manager. 

Company also has contract for 102 
miles of 30-in. between Grenada, Missis- 
sippi, and Corinth, Mississippi, for Ten- 
nessee Gas Transmission Company. Field 
Office is at Cowansville, Mississippi, with 
Louis Visentine, superintendent, and Dick 
Mueller, office manager. 


>» Mid-States Construction Company, Box 
417, Mt. Vernon, Illinois, has contract for 
62 miles of 8-in. pipe line between the 
Mississippi River (Cordonia, Illinois) and 
Prophetstown, Illinois, where the line will 
tie-in with the Badger Pipe Line. Ed 
Veach is superintendent at the field office 
in Rock Falls, Illinois. 


> Williams-Austin Company, 3322 Grant 
Building, Pittsburgh 19, Pennsylvania, is 
working on 48 miles of 24-in. for the 
Texas Eastern-Penn-Jersey Transmission 
Corporation. The section began at High- 
way 522 near Mt. Union, Pennsylvania, 
and extends to the Susquehanna River 
near Duncannon, Pennsylvania. The ware- 
house and office are at Mt. Union. Ed 
Peters is general superintendent. 


> Fulghum Contracting Corporation, Box 
1181, Harrisburg, Pennsylvania, is work- 
ing on 8 miles of 16, 2U, and 26-in. line 
for Manufacturers Light and Heat Com- 
pany between Claysville, Pennsylvania, 
and Salem, West Virginia. J. E. Flana- 
gan is superintendent and F. G. Hindman 
is office manager. 


> Conyes Construction Corporation, San 
Pablo, California, in joint venture with 
F. E. Shaw, Ltd., has contract for the 
76 miles of 20-in. gas line for Union Gas 
Company from a point on the Canadian 
side of the Niagara River 3 miles north of 
Lewiston Bridge to a point 1 mile north- 
west of Sheridan, Ontario. Contract in- 
cludes the Welland Canal crossing at 
Allanburg. Al Poggi is project manager. 


> Engineering-Construction Company, 
402 North Cheyenne Avenue, Tulsa 6, 
Oklahoma, is working on 90 miles of 16- 
in. line for Northern Natural Gas Com- 
pany from Waterloo to Dubuque; lowa. 
The superintendent is J. C. Williams, the 
office manager H. B. Hoge. 

Company also has 50 miles of 3, 4, and 
6-in. between Turrell, and Lepanto, Ar- 
kansas for MidSouth Gas Company. 

Company also has 150 miles of 10-in. 
for Southeast Alabama Gas District, no 
starting date. 


> Midwestern Constructors, Inc., 105 
North Boulder, Tulsa 3, Oklahoma, has 
completed about 85 per cent of the 189.2 
miles of 30-in. for Northern Natural Gas 
Company, in 11 loops. One spread is work- 
ing out of Ashland, Kansas, on 94.3 miles 
in 5 loops, one in Texas, one in Oklahoma, 
and three in Kansas, with John Work, 
spreadman, and N. O. Boies, office man- 
ager. Other spread is 50 per cent com- 
plete on 94.9 miles in six loops, one in 
Kansas, one in Nebraska, three in lowa, 
and one in Minnesota. Spreadman is Den- 
ver L. Franklin, office manager is Bernie 
Seagle. 

Company is building a pump station at 
Fergus Falls, Minnesota, for Standard 
Oil Company. Charles Malone is super- 
intendent and Frank Conway is office 
manager. 

Company also has 230 miles of 8-in. 
line between Laurel, and Glendive, Mon- 
tana, for Oil Basin Pipe Line Company, 
Page Associates of Chicago, agents. Aus- 
tin E. Boyd is superintendent at the 
Billings, Montana, field office on spread 
one. Personnel for spread two have not 
been named. 

Midwestern also has 48 miles of 12-in. 
line from Kansas City, Kansas, to Osborn, 
Missouri, for Great Lakes Pipe Line Com- 
pany. Office in Plattsburg, Missouri, with 
Mac Hoffman, superintendent, and W. C. 
Ryan, office manager. 

Company also has contract for auto- 
matic dehydrating unit and related facili- 
ties for Texas Company plant near Hous- 
ton, Harold Kemp, superintendent. 
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motor starter. 


overload relays. 


Nelson Size 2 Combination 
Motor Starter in water-tight 
and dust-tight cast iron 
enclosure. 


217 N. DETROIT AVE. 


Sosseeeeees NELSON 
COMBINATION STARTERS 


The Nelson Combination Magnetic Motor 
Starter combines in ONE enclosure: (1) An 
air circuit breaker that serves as a disconnecting 
device and provides short circuit protection; 
and (2) A full voltage, across-the-line, 3-phase 


Motor overload protection is obtained with 


Starters can be furnished in explosion-proof 
(NEMA VII) enclosures for hazardous loca- 
tions. Or, water-tight and dust-tight (NEMA 
IV and V) enclosures can be furnished. 


Write for descriptive bulletins. 


Na ae), Checloc MM MANUFACTURING CO. 





TULSA, OKLAHOMA 
















&. 
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Nelson Size 2 Combination 
Motor Starter in heavy duty 
cast iron explosion-proof en- 
closure. Note built-in control 
station. 


TELEPHONE 2-5131 














The Petroleum Industry’s 


Oldest 
Engineering Publication 


That is The Petroleum Engineer, read and relied upon 
by operating men throughout the U. S. and sixty-seven 
foreign countries for twenty-five years ...the same publi- 
cation which has recently undergone changes in line with 
twenty-five years of industry progress .. the most practical 
and progressive re-modeling job conceivable, to fill the 
needs of operating men engaged in each division of the 
industry. 

Scan carefully the copy in your hands, noting the cal- 
ibre and “personal assistance” value of its contents. It 
brings you monthly coverage of operations, news, per- 
sonals and pictorials nearest your interest, in addition 
to world petroleum developments and news...to pro- 
vide you a publication of 100% practical value. 


USE THE ENCLOSED CARD 
to Start Your Personal Copy Today 


The Petroleum Engineer 






































‘with VIBROTEST 


ESTING your motors and other elec- 

trical equipment with Vibrotest not only 
saves hard manual labor; but also assures 
you of accurate readings at the touch of 
a button. Vibrotests are fully portable, 
rugged, and thoroughly dependable. Nu- 
merous Vibrotest Models to choose from— 
many with volts and ohms ranges in addi- 
tion to megohm ranges. Act now to get 
easier, better, faster insulation resistance 
testing. 

Write for Bulletin 2A 


@ Push-button operation 
@ No Cranking 

@ No Leveling 

@ Instant Action 








ASSOCIATE p Rest EMRCH, 


P. 0. Box 1589 Dallas 1, Texas EX! Corporated 
, — 3759 WEST BELMONT AVENUE ° CHICAGO 18, ILLINOIS 
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Contractors 


> Anderson International Contractors, 
Edmonton, Alberta, has contract for 201 
miles of 24-in. line for Interprovincial 
Pipe Line Company in two sections, in- 
cluding one section of 101 miles between 
east bank of South Saskatchewan River 
and Regina, and another 100 miles be- 
tween Regina, Saskatchewan, and Gretna, 
Manitoba. Whitey Gould is superintend- 
ent of spread work on 101 mile section, 
out of Regina field office, and Buster 
Watson is superintendent of other spread 
with headquarters in Gretna. R. W. Dick 
Jernigan will be in charge of over-all 
project. Pipe work began June 1. 





> Parkhill Truck Company, P. O. Box 
1856, Tulsa, Oklahoma, reports following: 
Hauling and stringing of approximately 
48 miles of 24-in. pipe for the Texas 
Eastern-Penn-Jersey Transmission Corpo- 


ration from a point near Mt. Union, 
Pennsylvania, to a point near Duncannon, 
Pennsylvania. Contractor: Williams-Aus- 
tin Company, Pittsburgh, Pennsylvania. 

Unloading from rail cars, hauling, and 
stringing of approximately 93 miles desig- 
nated as Section 1 and approximately 92 
miles designated as Section 2 of 30-in. 
line for Northern Natural Gas Company 
from a point near Spearman, Texas, to a 
point near Clarks Grove, Minnesota. 
Contractor: Midwestern Constructors, 
Inc., Tulsa, Oklahoma. 

Unloading, hauling, and stringing of ap- 
proximately 215 miles of 6-in. line for the 
Wyoming-Nebraska Pipe Line Company 
from a point near Cheyenne, Wyoming, 
to a point near North Platt, Nebraska. 
Contractor: Houston Contracting Com- 
pany, Houston, Texas. 

Hauling and stringing of approximately 





ENARDO 
AUTOMATIC 


TANK 
SHUT-OFF 
VALVES 








2200 Series 


~ > 


This isn’t exactly the problem we’re referring to, but 
the need for an automatic shut-off valve can be just as 


drastic. 


The Enardo tank shut-off valve is completely automatic. 
You can therefore eliminate those second trips to close 
the tank valves. When the pipeline valve is turned on, 
the Enardo shut-off valve locks in the open position. 
When the oil reaches a predetermined shut-off level in 
the tank, the valve will close automatically. Check valves 
are available in ALL models, saving installation of extra 


checks. 


Stop wasting time and gasoline. Write Enardo today 
for further information about the Enardo automatic tank 
shut-off and check valve models. 


ENARDO manufacturing company 


8 oOo x 1647 


D-64 


TULSA, 
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89 miles of 16-in. line for Northern Gas 
Company from a point near Ogden, 
Iowa, to a point near Union, Iowa. Con. 
tractor: Engineering Construction Com- 
pany, Tulsa, Oklahoma. 

Unloading from rail cars, racking where 
necessary, hauling, and stringing of ap. 
proximately 94 miles of 20-in. line for 
Northern Natural Gas Company from a 
point near Boone, Iowa, to a point in 
Blackhawk County, Iowa. Contractor: 
Hallmac Construction Company, Hous- 
ton, Texas. 

Unloading from rail cars and stock- 
piling approximately 48 miles of 24-ip, 
pipe for Texas Eastern-Penn-Jersey Trans- 
mission Corporation’s storage sites near 
Blairsville, Huntingdon and Mt. Union, 
Pennsylvania. 

Hauling and stringing of approximately 
48 miles of 12-in. line for Great Lakes 
Pipe Line Company from a point near Os- 
born, Missouri, to a point near Kansas 
City, Missouri. Contractor, Midwestern 
Constructors, Inc., Tulsa, Oklahoma. 

Unloading and racking of approximate- 
ly 69 miles of 8, 10 and 16-in. pipe for 
Northern Natural Gas Company at va- 
rious locations in Iowa. 


> Western Pipe Line Constructors, Inc., 
Austin, Texas, is constructing 45 miles of 
26-in. pipe line for the Atlantic Seaboard 
Corporation. The line extends from Clen- 
denin to Walkersville, West Virginia. The 
field office is at Gassaway. W. B. Williams 
is superintendent. 

Work on a 45-mile, 24-in. line for Texas 
Eastern-Penn-Jersev Transmission Corp- 
oration is also underway. This line is 
from Lillv to Shirlevburg, Pennsylvania, 
with the field office at Martinsburg. K. K. 
Kellv is superintendent. 

Companv also has 95 miles of 30-in. 
pipe for Tennessee Gas Transmission 
Comnanv between Corinth. Mississinpi, 
and Centerville, Tennessee. Jack Hodges 
is superintendent at the Selmer, Tennes- 
see, field office. 


> Panama-Williams Company, 1418 Mel- 
rose Building, Houston, Texas, has the 
followine work: 

For Tennessee Gas Transmission Com- 
pany, 78 miles of 30-in. from Portland to 
Nunnellvy. Tennessee. Job is underway 
with W. H. Shiflett, superintendent, and 
H. F. Scherer, office manacer. 

For Tellepsen Petro-Chem Construc- 
tors. 120 miles of 2 through 26-in. gather- 
ine system near Levelland. Texas. Roy 
Qualls is superintendent and Lloyd Evans, 
office manager. 

For Texas Pipe Line Company. reloca- 
tion of 7 lines at Texas Company tank 
farm near Houston. 

For Texas Petroleum Companv. 120 
miles of 12-in. between Porte Nino and 
Galan, Colombia. South America. Job is 
joint venture with Foster-Wheeler Corpo- 
ration. Hank Henderson is superintend- 
ent and Hal Fahey, office manager. 


> Williams Brothers Company, 324 Na- 
tional Bank of Tulsa Building. Tulsa. Ok- 
lahoma. is laying 615 miles of 8-in. prod- 
ucts line in Alaska for the U. S. Corps 
of Encineers in a joint venture with Mc- 
Laughlin, Inc., and Marwell Construc- 
tion Company. 

Work is underway on 110 miles of 18- 
in. for Southern Natural Gas Company in 
Alabama and Georgia. The field office is 
at Uniontown, Alabama. “Red” Graves Is 
superintendent. and “Buddy” Graves divis- 
ion superintendent. 

Company also has contract for 20 miles 
of 34-in. line for Creole Petroleum Com- 
pany in Venezuela. 
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» Foster Wheeler Corporation, 165 


Broadway, New York 6, New York, has 
contract with North Atlantic Treaty Or- 
ganization for management of 1920 miles 
of product line to be laid in Western 
Europe. 


> G and H Constructors, Inc., Box 8686, 
Oklahoma City 14, Oklahoma, are work- 
ing on 18 miles of 16 and 20-in. between 
Joplin, Missouri, and Riverton, Kansas, 
for Cities Service Gas Company. C. Hu- 
bert Gragg is superintendent; H. E. Neal, 
assistant superintendent, and Tex Allen, 
office manager. 

Company also has undetermined 
amount of 4 and 6-in. pipe near Fairfax, 
Oklahoma, for Phillips Petroleum Com- 
pany. Job to start soon. 


» Missouri Valley Dredging Company, 
222 William Street, Omaha 8, Nebraska, is 
working on two 24-in. lines across the 
Mississippi River near Greenville, Missis- 
sippi, for Trunkline Gas Company. Harold 
Hubbard is superintendent and George 
Van Horn office manager. 

Two lines will be laid under the Schuyl- 
kill River near Reading, Pennsylvania, 
for Texas Eastern Penn-Jersey Transmis- 
sion Corporation. These will consist of a 
16 and a 24-in. line. Eldon Sumrall is in 
charge with R. O. Whitford, office man- 
ager. For the same company a 16 and a 
24-in. line will be laid across the Dela- 
ware River near Lambertville, New Jersey. 

Company also has contract for Red 
River Crossing for Tennessee Gas Trans- 
mission on its new 567-mile line. 


> Hallmac Construction Company, Hous- 
ton, Texas, has contract for approximately 
94 miles of 20-in. gas line for Northern 
Natural Gas Company between Boone, 
Iowa, and Blackhawk County, Iowa. 


>» River Construction Corporation, 6100 
Camp Bowie Boulevard, Fort Werth 
Texas, has contract for construction of 
350 miles of 16-in. natural gas transmis- 
sion line from Sui gas fields to Karachi, 
Pakistan. 


> H. C. Price Company, Pipeline Divi- 
sion, P. O. Box 1111, Bartlesville, Okla- 
homa, is constructing 57 miles of 30-in. 
gas pipe line for United Fuel Gas Com- 
pany starting at the Big Sandy River, 
south of Catlettsburg, Kentucky, and ex- 
tending in an easterly direction to a point 
about 6 miles northwest of Charleston, 
West Virginia. 

Approximately 54 miles of 24-in. na- 
tural gas line is being completed for Texas 
Eastern Penn-Jersey Transmission Cor- 
poration, starting at a point near Delmont, 
Pennsylvania, a few miles east of Pitts- 
bureh, and extending eastward to a point 
on the east side of state highway 53, ap- 
proximately 112 miles northeast of Lilly, 
Pennsylvania. 

Company also has contract for 62 miles 
of 26-in. in three loops for Tennessee Gas 
Transmission Company. 


> Heuston Contracting Company, Ltd., 
2707 Ferndale Place, Houston, Texas, has 
the following construction work: 
Approximately 65 miles of 12-in. prod- 
ucts line for Shell Pipe Line Corporation 
from Baton Rouge, Louisiana, to Norco 
refinery near New Orleans. H. J. Muckley 
is superintendent. H. L. Leake spread su- 
Perintendent. and G. A. Warner. office 
manager. Field headquarters are at Baton 
Rouge. Pipe faving began in Mav. Job 
delaved due to right-of-way acquisition. 
Approximately 215 miles of 6-in. prod- 
ucts line for Gulf Interstate Engineering 
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Company from Cheyenne, Wyoming, to 
North Platte, Nebraska. F. A. Silar, super- 
intendent; L. F. Redfearn, field office man- 
ager; initial headquarters, Cheyenne, 
Wyoming. 

Approximately 106 miles of 30-in. gas 
line for Tennessee Gas Transmission 
Company from Grenada, Mississippi, 
northeast to Mississippi River. E. C. Nor- 
ris, superintendent; R. E. Thornton, as- 
sistant superintendent; R. J. Axsom, field 
office manager; initial headquarters, Gre- 
nada, Mississippi. 

Cumberland River crossing for Tennes- 
see Gas Transmission Company, consist- 
ting of two 24-in. lines. W. H. Hayes, 
superintendent. Work to start in July. 

Tennessee River crossing for Tennes- 
see Gas Transmission Company, consist- 
ing of two 24-in. lines. W. H. Hayes, 
superintendent. Work underway. 
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to coating. 


Our sales representatives 
are available to demon- 
Strate this material and 


coatings. 


method. Address orders 
or inquiries to our near- 
est. sales office or to 
P. 0. Box 82, Englewood, 
Colorado. 


FOR COATING AND 
WRAPPING UNDERGROUND 
OIL AND GAS 


Protecto Wrap Cold Coating provides hot applied 
enamel quality of material and workmanship on 
oil and gas pipelines. It is particularly recommended 
for reconditioning, and for field joints and repairs 


Contractors 


>» M-R Company, Box 484, Wichita, 
Kansas, has contract for 69 miles of 12-in. 
line between Lamoni and Des Moines, 
Iowa, for Great. Lakes Pipe Line Com- 
pany. 

Company also has contract for 65 miles 
of 8-in. line between Iowa City, Iowa, and 
the Mississippi River for Great Lakes 
Pipe Line Company. 





> G. G. Griffis Construction Company, 
Tulsa, Oklahoma, has 60 miles of 10-in. 
in Iowa for Northern Natural Gas 
Company. 


> Somerville Construction Company, 
Ada, Michigan is laying 72 miles of 8-in. 
pipe in four loops for Phillips Pipe Line 
Company between East St. Louis, I[lli- 
nois, and Kankakee, Illinois. O. P. Hine: 
is general superintendent. 








PIPELINES- 


Protecto Wrap Cold Coating is applied in two steps 
with the following described materials — either 
asphalt or cold tar base depending upon adjacent 


1 _Protecto Wrap Cold Coating Primer consists of a 

* heavy bodied bituminous coating that is applied 

by conventional brushing. Care should be taken 

to thoroughly fill all pits on reconditioned pipe 
with primer. 


Protecto Wrap Cold Coating consists of a woven 


glass textile cloth saturated with asphalt or coal 


tar pipeline enamel. 


1406 Jefferson Avenue, 
Houston, Texas 

212 Prudential Building 
Pasadena, California 

1527 East 4th Street 
Tulsa, Oklahoma 

P. O. Box 33, 
Kenilworth, New Jersey 

Room 800, 20 E. Jackson 
Bivd., Chicago, Illinois 


PROTECTO WR 


This coating is applied by 


spiral wrapping over the primer while it is still wet 
* i “ 











P COMPANY 


: ENGLEWOOD, COLORADO 
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W. L. Stanton 


> William L. Stanton has been named 
manager of the Texas Gas Transmission 
Corporation gas supply department with 
offices at Shreveport, Louisiana. He had 
been superintendent of gas supply for the 
company and its subsidiaries since July 1, 
1949. Prior to joining Texas Gas, Stanton 
had been director of the Carthage Field 
Engineering Committee, Carthage, Texas. 


> Richard P. Shuck has been appointed 
supervisor of oil movements fer The Ohio 
Oil Company. He was formerly account- 
ing department supervisor. 


> Fred A. Crane has been appointed 
superintendent of right-of-way by Sinclair 
Pipe Line Company, to succeed W. R. 
Flanagan, who has retired after 38 years 
service with the company. 


> Charles S. Coates, Houston, senior vice 
president of Tennessee Gas Transmission 
Company, has been elected executive vice 
president and general manager of Trans- 
Canada Pipe Line Company. He will have 
charge of construction and operation of 
- proposed $300,000,000 Trans-Canada 
ine. 


> Elmore R. Torn has been appointed 
assistant to the vice president and general 
counsel of Transcontinental Gas Pipe Line 
Corporation, Houston. 


> John V. Chambers has been appointed 
assistant to M. C. McGough, vice presi- 
dent of Bechtel Corporation’s eastern di- 
vision. Chambers was administrative 
manager on the Lakehead Pipe Line 
project. 


> J. W. Carneal has been named assistant 
superintendent of Texas Gas Transmission 
Corporation’s pipe line department. 


> R. D. Blubaugh has been named chief 
engineer at Pure Transportation’s Mid- 
land, Michigan, pump station. He re- 
places B. C. Weller, who retired after 41 
years service. 


>» G. E. Hancock, assistant construction 
foreman at Midland, Texas, has been 
transferred to Corsicana Station as assist- 
ant chief engineer for Magnolia Pipe Line 
Company. W. L. Grissom, junior mechani- 
cal engineer in the Dallas general offices, 


D-64 


a 
(li 


has been moved to Midland, Texas, as 
assistant construction foreman. 


> Hugh E. Dischinger, general superin- 
tendent of Shell Oil Company’s products 
pipe line department, has been promoted 
to the post of manager. He succeeds 
Sydney S. Smith, who has retired after 30 
years of service with Shell. 

Dischinger joined Shell in 1924 and 
began his experience with the products 
pipe line department in 1940, when he 
was named superintendent of Shell’s 
North Line. He was promoted to the posi- 
tion of general superintendent of the 
products pipe line department in 1948. 

He will be succeeded by Vern K. Leon- 
ard who also followed him as superin- 
tendent of the North Line six years ago. 
Leonard, who joined Shell in 1939 and 
rose to be a division engineer before be- 
ing promoted to his present position, will 
assume his new duties September Ist. 


> S. S. Smith, manager of Shell Oil Com- 
panv’s products pipe lines department 
until his recent retirement, received an 
honorary Doctor of Science deeree from 
his alma mater, Marietta College, re- 
cently. 


> J. L. Ashworth has been transferred to 
Moorhead, Minnesota. by Standard of In- 
diana’s products pipe line department. He 
was formerlv district superintendent at 
Rensselaer, Indiana. 


> Robert E. Hermann, supervisor of bill- 
ing for Texas Gas Transmission Corpora- 
tion since 1949, has been appointed 
manager of market statistics, a newly- 
created position in the sales and customer 
relations department of the company. 


> O. V. Summers, superintendent of com- 
munications for Texas Pipe Line Com- 
panv, Houston, has retired after 40 years 
service. He supervised the rebuilding of 
the company’s communication facilities 
after coming to Houston in 1920 and was 
appointed to the superintendency in 1937. 


> Walter H. Davidson, superintendent of 
operations for Transcontinental Gas Pipe 
Line Corporation, Houston. since 1950, 
has been elected vice president of the 
company. 


> Paul W. Rogers, chief engineer for 
Ohio Fuel Gas Company since 1953, has 
been elected an assistant vice president of 
the companv. He has been with Ohio Fuel 
Gas for 21 years. 


> M. C. Jones, assistant general superin- 
tendent. has been named supervisor of 
crude oil traffic for Mid-Continent Pipe 
Line Company, Tulsa. O. E. Brvant, dis- 
trict superintendent at Wewoka., has been 
promoted to assistant general superin- 
tendent, and R. L. Cowan, foreman of 
gagers in Tulsa, will become superintend- 
ent at Wewoka. 


> Howard C. Vanhooser has been ap- 
pointed co-ordinator of oil movements for 
Platte Pipe Line Company, in the newly 
created Oil Movements Department. He 
joined Platte in 1951 and has been revenue 
and oil accountant in the general offices 
at Kansas City. He is a graduate of the 
University of Oklahoma. 


oe 

ae 

So 

kee 
= a ATR e-em 
SS LL CE GE a Se 
a KE 
tS A LL I A TE. 
SS A LL A a 
LA ST TT 
Sama es ET Gases mes aT 


> M. R. Anderson, assistant superintend- 
ent of the Dallas district, has been trans- 
ferred from Corsicana, Texas, to Magno- 
lia Pipe Line Company’s general Offices in 
Dallas as management assistant — em- 
ployee relations. He has been succeeded 
as assistant district superintendent at 
Corsicana by Wayne M. Harris, who has 
been chief engineer at Hebert pipe line 
station near Beaumont. 


> John S. Black has been promoted from 
assistant superintendent of Magnolia Pipe 
Line Company’s West Texas district to dis- 
trict superintendent at Beaumont. 


> Harold S. Bowman has been appointed 
administrative assistant to John A. Me- 
Guire, president of Three States Natural 
Gas Company. A native of California, 
Bowman recently returned to the U. §, 
after six years as research analyst with 
Mene Grande Oil Company, Caracas, 
Venezuela. 


>» E. J. Hyde has been appointed super- 
intendent, Central district, of the pipe line 
department of Standard Oil Company of 
California, with headquarters at Kern 
River. He succeeds the late E. F. Hudson. 
N. B. Sinclair takes over Hyde’s previous 
assignment as superintendent, operations 
control, San Francisco. 





C. B. Lester 


> C. B. Lester, chief engineer of Mid- 
Valley Pipe Line, is on special assignment 
with the Joint Construction Agency, De- 
partment of the Army, in Paris, France, 
where he is assisting with construction of 
military petroleum projects in France and 
other nations on the European continent. 


>» Ralph F. Moore has been elected presi- 
dent of Platte Pipe Line Company to suc- 
ceed Millard K. Neptune, who resigned to 
become president of Egyptian-American 
Oil Company with headquarters in Egypt. 
Moore, who joined Platte in 1950 as 
vice president, supervised the construction 
of the company’s line and has been in 
charge of operations. He was formerly 
with Sinclair. 


>» R. L. Phillips has been transferred from 
Magnolia Pipe Line Company’s Beaumont 
district, where he was assistant superin- 
tendent, to Snyder as assistant superin- 
tendent of the West Texas district. 


> Ammon Olsen Ackroydy Edmonton at- 
torney, has been appointed full time exec- 
utive secretary of the Canadian Pipe Line 
Contractors Association. 
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Magnolia Pipe Line Company builds new 20-inch crude line 


with A. O. SMITH TEXAS-MADE LINE PIPE 


To supply 120,000 barrels daily to its Beaumont 
refinery, Magnolia Pipe Line Company of Dallas 
is building a new 208-mile crude oil pipe line from 
Corsicana. The line runs directly between there ber Genk oak Ghee: to 
and Beaumont, crossing the Trinity River ten ee er 
miles south of Oakwood, and passes near the 
towns of Crockett, Livingston and Sour Lake. 


At Corsicana, oil from East Texas, Oklahoma, 
West Texas and New Mexico will be pumped into 
the new line. Ultimately, capacity of the line can 
be increased to 165,000 barrels per day with new 
pumping equipment. 


All the line pipe for this new line is from the 
Houston mills of A. O. Smith and Sheffield Steel 
. .. 20-inch welded steel pipe that’s accurate as to 
size, roundness and end-to-end matchup. We are 
proud to have been able to supply Magnolia 
Pipe Line Company Texas-made pipe for this all 
Texas line. 


‘ ss r z P ys Chicago 4 « Dallas 2 e Houston 2 e Los Angeles 22 
A.O. Smith Line Pipe is available in a complete Texas « New Orleans 12 e New York 17 e 








The A.O. Smith Casing Mill is operating 
at capacity to supply vitally needed casing 


e Midland 5, 
Pittsburgh 19 


range of sizes and wall thicknesses, from 8%-in. to San Francisco 4 ¢ Seattle 1 ¢ Tulsa3 e Washington 6, D.C. 


36-in. diameters. International Division: Milwaukee 1 
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By all indications YOUR BEST BUY 










in ti now tight. - - 

E. Rain tight .--S os 
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MAXIMUM RESPONSE — MINIMUM FLUTTER. 
Highly sensitive dampening fluid on bi-metal coil as- 
sures fastest response to temperature changes and 


greatest resistance to pointer flutter and destructive 
vibration. 


















Neg STEM CONSTRUCT 
“aNnot seep into case. Stem j 
Corrosion-resj ia 
—o resistant — contributes to 


ION. Processing 
Stainless stee| — 
longer thermom- 












Accuracy. is guaranteed within 1% of the 
scale range. Application is simple and 
fast. Adequate clearance at back of case 
permits easy use of wrench during instal- 
lation. Get complete information about 
these precision-built, long-life thermome- 
ters. Write for Bulletin 144. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR is 
as close as your telephone. Take advantage 
of the broad experience of his organization 
and his ability to meet your most exacting 
requirements quickly from local stocks. 
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AMERICAN BI-METAL 
DIAL THERMOMETERS 








SPECIFICATIONS 
Temperature Ranges: From minus 60° 
to 1000° F. 


Dial Sizes:3%2” and 5”. Graduations over 
full 270° arc. 


Case: Aluminum alloy with smooth, black 
enamel instrument finish. 


Bezel: Screwed to case. 














(i 


Front: Heavy plate glass set in channeled 
gasket seals the case. 


Pointers: Adjustable type attached with set 
screw; easy to get at for setting. 


Connection: Fixed, 2” N.P.T. 


Separable Sockets: Available for use in 
closed systems or where the measured 
medium is corrosive to the stainless steel 


stem. Fit over all standard stem lengths ex- 
cept 242”. 














AMERICAN i 34- . INSTRUMENTS 


A product of MANNING, MAXWELL & MOORE, INC. stRATFORD, CONNECTICUT 
MAKERS OF ‘AMERICAN’ AND ‘AMERICAN-MICROSEN' INDUSTRIAL INSTRUMENTS, 
GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’' AND 


‘HANCOCK’ VALVES, ‘ASHCROFT’ 
AIRCRAFT PRODUCTS. BUILDERS OF ‘‘SHAW-BOX"' 
HOISTS AND OTHER LIFTING SPECIALTIES. 


‘Wi YOON S 





‘LOAD LIFTER’ 


To obtain more information on products advertised see page E-43 
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source of supply pipe line processes 
























ONE ives you THREE! 


TATE - CENTRILINE - SOMASTIC + TATE > CENTRILINE - SOMASTIC + TATE 








SOMASTIC® PIPE COATING 
Pipe Linings, Inc. manufactures and 
applies the world-famous and proven 
SOMASTIC Pipe Coating for exterior 
protection against corrosion in the 11 
Western States and All Foreign Loca- 
tions. 


For you, if 
you buy, install 

or operate pipe lines 
Wherever corrosion is a 
problem... you'll find SOMASTIC 
coated pipe first choice for permanence 





THE TATE PROCESS, applicable to water, oil and gas pipe lines, renews old iron and steel pipe “in 


place” as shown here in the schematic drawing. The Tate Process is used for pipe lines 


from 4” to 16” in diameter. Only momentary 
interruption to service is necessary while 










by-pass sections are installed 
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APPROX. 300 FT. 
BY-PASS LINE EXTENDS NOTE SERVICE 
7 APPROX. 1000 FT. OR UNE CONNECTED 
g7~ MORE AHEAD OF JOB yo TO BY-PASS | 














Le ee Bs Si 
“Note PLUGGED 5 


TC CSECTION BEING. 
UNED SERVICE-OUTLET AT MAIN 


dvantg 


ges 
Ortar Lin ing! 
rf 
eR revents leakage 
eStores f 
THE CENTRILINE PROCESS is used for lining 16” to 144° Coefficient,” flow 
pipe lines “in place.” Cost is much less than the cost of install- ba Reduces Pumpin 
ing new pipe. Premixed cement-mortar is thrown by centrif- Prone a and 
ugal force, at uniform high velocity, against the inside surface iain 9ainst co, 
, : h - -Mination TOsion 
of the pipe, and then mechanically troweled to a smooth, even discoloration nd 


finish. Centrilining is applicable to fresh or salt water, oil, than the co ' o! Much less 
sewage, gas or industrial waste lines, sewers and drains. 


PIPE LININGS, Inc. 
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WATSON, CALIFORNIA. Fluor’s part in the $40 million expansion program 

at Richfield Oil Corporation’s refinery here, consisted of the engineering and 

construction of a polymerization plant (shown below), a super fractionation system 
z ida (while changing the process), additions to the alkylation units, the erection of two 

eae nial giant Fluor Cooling Towers (18 cells each), and offsite facilities. A scale 

model complete in every detail of the poly plant was first built in Fluor’s model shop 

and served as a useful guide during the engineering and construction stages of 

the actual plant. Because of difficulties presented by limited ground space at the 

refinery, Fluor set up engineering and drafting personnel right at the jobsite to 

expedite the job. Problems were solved “on location” to conserve time. 


BE SURE WITH 
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| THE FLUOR CORPORATION, LTD NEW YORK 
H , a etpiasteee Cf ICAGO 
* LOS ANGELES 22, CALIFORNIA PHILADELPHIA 
3 cs =a BOSTON 
FiLiuvuorR or CANADA TORONTO CONSTRUCTORS PITTSBURGH 


SAN FRANCISCO 

HOUSTON 
BIRMINGHAM 
TULSA 


FLUOR PER UAWNA 


w 


A.@=é wa 


MANUFACTURERS 


HEARD WRIGHTEON +LONDOWN 
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Ernestine Adams 


THE program of the Eisenhower Ad- 
ministration has so far been a change 
in economic direction. From running 
intermittently toward government en- 
terprise, as we have for 20 years, the 
new approach is to climb steadfastly 
back to the broader road of free enter- 
prise and competition. Many experts 
believe this economic reversal has 
saved us from a depression. 

Tax reform is aimed at incentives 
to private capital — faster amortiza- 
tion and some relief on double taxation 
of dividends. 

Water-power development shows a 
cut in federal appropriations to such 
projects as TVA and encouragement 
to private and local interests to increase 
applications for new projects. In power 
capacity these applications have 
amounted to 42 per-cent more this 
year than last. 

A public power group was forced 
into an old-fashioned Southern fili- 
buster in an attempt to hold off use of 
private power by the atomic energy 
commission and licensing private firms 
to develop atomic projects. 

Into this climate of fostering our 
native free enterprise economic system 
the Supreme Court struck the petro- 
leum industry with new government 
controls. On June 7 in a decision in the 
Phillips case, the Supreme Court ruled 
that the Federal Power Commission 
had control over natural gas sold by 
the producer to the operator of an in- 
terstate transmission line. 

Before the stunned industry recov- 
ered the FPC had bound the gas pro- 
ducers with a string of red tape and 
a clamp of price controls that would 
scare a seasoned bureaucrat and had 
asked Congress for $300,000 to en- 
force the orders. 

Prices for natural gas have come 
up in recent years because capital has 
been spent to find the product and 
to market it. Because it was cheaper 
and more convenient than oil and coal, 
consumption rose rapidly. Price con- 
trols by FPC leaves gas still below oil 
and coal in cost per British thermal 
unit. 

Look at the rigid FPC regulations: 

1. Every operator must file copies 
of all contracts and provide de- 
tailed data on operations by 
October 1. 

Producers must file application 
by October 1 for certificates au- 
thorizing sale of natural gas in 
interstate commerce. 

3. Prices are frozen as of June 7 


N 





and no price changes can be 
made without authority of FPC. 
This covers “escalator” or au- 
tomatic price increases written 
into many gas supply contracts 
and supercedes state minimum 
price laws, which are overruled 
by the new decision. 

4. Producers cannot make a new 
contract (after June 7) to sell 
to interstate transmission lines 
and cannot abandon present 
service without FPC permission. 

Regulations are, in fact, so compli- 

cated that it will cost some operators 
more than their profit on a gas con- 
tract to have the forms prepared and 
the application made by someone ex- 
pert enough to handle the red tape. 

Reaction, so far, has been confusion. 


Governor Allan Shivers of Texas 
said FPC action “is a further attempt 
by the Supreme Court and the FPC 
to invade state’s rights.” 


Senator Douglas (Democrat of 
Illinois) said: “This is the first sign 
of life in the federal power com- 
mission in several years. I’m glad 
to welcome the resuscitation of the 
dead.” 


Thus was the difference drawn be- 
tween natural gas-producing states 
and gas-consuming states. It would be 
interesting to learn how the two 
Democratic statesmen would react to 
FPC price control at the mines of 
Illinois coal to be shipped in inter- 
state commerce. 

Operators were trying to figure how 
they could separate their natural gas 
business from oil production, but this 
looked pretty dubious. 

There were operators who wished 
they hadn’t signed some contracts at 
low prices that had been expected to 
be worth something over a long period 
because of escalator clauses. 

“There aren’t enough people who 
can translate FPC regulations to cover 
the four or five thousand operators 
who will have to follow them,” said 
one. “Federal hiring will take a jump 
if the FPC gets enough personnel to 
cover the gas producing industry,” said 
another. 

If there’s no relief from these tight 
controls by the Supreme Court, which 
was petitioned by Phillips and the 
states of Texas, Oklahoma, and New 
Mexico for a rehearing, or by Con- 
gress, what will be the result of this 
ruling so alien to free economic move- 
ment? Here are some opinions: 
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2 Federal control moves in again by way 


What Price Price Controls: 


of natural gas production — danger lies 


in repeated return to economic rigidity 


One. It will cut natural gas sales 
to interstate lines. There will be legiti- 
mate reasons why operators cannot 
keep up supply despite the ruling that 
they cannot abandon present service. 

Two. It will hamper promotion of 
interstate transmission lines. Already 
the application of American Louisiana 
Pipeline Company, Detroit, has hit a 
sndg. It has contracts for gas supply 
but each producer which has signed a 
contract must have a certificate for do- 
ing business and gas prices agreed on 
in the contracts must be approved by 
FPC. 

Three. It will help bring industries 
into natural gas producing states where 
supplies will be more plentiful. (This 
is what Governor Murray seems to be 
saying although the usually forthright 
Oklahoman caught the confusion and 
sounded like an FPC regulation him- 
self in his statement). 

Four. Natural gas for interstate sale 
will be supplied more and more by 
large companies which, with substan- 
tial legal and accounting departments, 
are prepared to cope with red tape. 
Small operators will sell for what they 
can get in the state to avoid adding 
personnel or putting the burden of 
handling regulations onto the present 
personnel. 

Five. Decline in natural gas con- 
tracts should give the sick coal indus- 
try a shot in the arm but it could be 
a false stimulation that would hinder 
basic reforms needed. 

Six. Exploration and drilling for.gas 
will decrease as incentive is lessened. 
This may mean a substantial cut in 
drilling, already feeling a pinch in some 
areas. 

Seven. Changes in state regulations 
must be made to meet realistically the 
changed conditions of production 
under the new FPC directive. If an 
operator cannot meet requirements to 
sell gas to interstate lines, can he be 
forced to shut in his wells by state 
conservation authorities and lose his 
oil production? Can a man’s property 
be indefinitely immobilized by the 
weight of heavy regulations coming 
from agencies with different objectives? 

Frustrating and stagnating as they 
are, none of these reactions are as im- 
portant as the danger of economic con- 
trols coming once too often. When re- 
sistance to regimentation and to sociali- 
zation has been abraded until we en- 
dure rather than fight then we can no 
longer pity the Soviet peasant. We 
shall have joined him. kkk 
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Write today for catalog and prices, or see nearest Cardwell representative 


CARDWELL MFG.CO [NC 


Mud Pump Drive is driven by draw work’s engines through a Cardwell air 
friction clutch, which is capable of handling the full horsepower of the rig. 
Full horsepower of the rig can be used for hoisting and for driving the rotary 
and pump when drilling. Moving and rigging up is simplified with this 
built-in mud pump drive. 


“Trailerig” with two engines is within eight feet road width for maximum 
portability regardless of the overall length of the engines. Placement of 
engines eliminates eccentric loading and engine overhang. 


Truss-type trailer frame gives exceptional strength and rigidity with mini- 
mum weight. 


All rig assemblies are easily accessible. 


Catheads are located ahead of driller for ease of operation, maximum visi- 
bility and safety. 

Single chain rotary drive is placed well forward to eliminate secondary 
chain drives to table. 


One-way rams erect the mast and are supplemented by one-way leg receiving 
rams which support the mast as it goes over center and push the mast over 
center when lowering. 


No trailer ramp is needed with the “Trailerig”; this eliminates extra loads 
and rig-up time. 

Driller has maximum visibility, both to the rotary table and up the mast to 
the racking platform and crown. 


Ample space is provided under platform for blowout preventers and well- 
head connections without using ramps. Complete accessibility from either 
side. 


Crown sheaves are mounted on Timken bearings for maximum service and 
life. 


“Trailerig” is a completely unified design combining draw works assembly 
and telescoping mast with trailer frame. 


Every wearing part of the “Trailerig” is heat-treated for wear resistance and 


, long service life. 


Two-engine drive gives power necessary for modern drilling operations, 
yet the “Trailerig” does not exceed 8-foot road width. 


Circulating water-cooled brakes are standard equipment. 22” single Park- 
ersburg Hydromatic brake is available for auxiliary braking. 


This Cardwell “Trailerig” has proved to be the most practical 
and profitable rig available for 5,000-foot drilling and 10,000- 
foot workover jobs. It is designed and built to provide the 
modern drilling contractor with a complete rig that is easy to 
move and rig-up, and fast in operation. 


With the addition of a mud pump, a string of pipe and the 
usual tools, the “Trailerig” is ready to drill. 





P.O. Drawer 2001 ... Long Distance Telephones 128—129—130 
Cable Address: “ALL STEEL,” Wichita — ““CARDSTEEL,” New York 





Wichita, Kansas, U.S.A. 
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View of laboratory and test equipment. 
Gum machine is used to measure residual 
gum in gasoline with evaporation at speci- 
fied temperatures. Other equipment used 
in titrating test to obtain pH value«and 
for measuring corrosive properties of 
product being tested. 












Army technician in the Okinawa petroleum 
products laboratory uses a balance to measure 
residual material left from the burning 
process. Ashes are precipitated, cooled and 
kept in a dehydrated state throughout test. 
Desicating agent used is calcium chloride. 
The machine can weigh to an accuracy of 
1/1000 gram. 


Okinawa Testing Lab= One of Army’s Finest 





NA 





PETROLEUM is one of the most im- 
portant single factors in modern war- 
fare, and in the defense of the United 
State’s Pacific stronghold, the finest is 
demanded of the fuel supplied to air- 
craft, vehicles, and naval vessels. 

To get the most out of the oil prod- 
ucts it uses, the Army established a 
modern Petroleum Products Labora- 
tory on Okinawa, headquarters of the 
Ryukus Command. Recently, the pe- 
troleum products unit was moved from 
its original base at Tengan to a mod- 
ern, air-conditioned building in the 
Machinato area. The new laboratory is 
considered to be one of the finest in 
use by the Army. 

The job of the men at the Petro- 
leum Lab begins at the moment the 
products arrive aboard tankers and 
continues until the fuel is ready for 
use. Personnel board the tankers ar- 
riving with the bulk product. They in- 
spect the cargo to make sure that it 
meets with tough Army, Navy, and Air 
Force specifications before it is 
allowed ashore. As the unit is the only 
one of its kind in the Okinawa area, 
it must check all fuel to be used by the 


Armed Forces stationed in the area. 

After products are pumped onto the 
island, constant surveillance must be 
maintained before it can be released 
for consumption. All storage tanks are 
tested every 30 days. Samples from 


Lab chief checks flash point in special-design test room. 
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these tanks are taken to the lab and 
checked by highly sensitive equipment 
that requires constant atmospheric 


conditions — provided by air-condi- 
tioning —in order to obtain accurat 
test results. 
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HOUSTON - ODESSA - LOS ANGELES 
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of reliable operation. 


1. Valves in head for high 





3. Removable cylinder sleev 
ing alloys. 


dissipation. 


working parts. 











P. O. BOX 1890 












ror ANY PUMPING JO 


Allis-Chalmers Engines 


ALL Allis-Chalmers Engines HAVE: 


2. Ball bearing packless type water pumps. 


4. High velocity cooling system for efficient heat 
5. Positive pressure lubrication to all internal 


6. Rugged construction throughout. 
7. Designed for easy servicing. 


Allis-Chalmers mass production means lower initial invest 
ment and more economical maintenance. 

Complete parts service readily available in every oil field. 
Trained field engineers check every engine in service after 
installation — without extra cost to customer. 


Houston, Odessa, Los Angeles, Olney, Ill. 
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Allis-Chalmers Engines give dependable and economica 
service. Modern design is your assurance of many years 


efficiency. 


es of hard, long wear- 


TULSA, OKLA. 








— © 


aa ee ees 6 — ee CP, 


ma ab OO ter O22 








al invest- 


oil field. 
jice after 


_— 


me. 


54 








First Half 1954 Reports 
Compare Well with 1953 


Net income of Lion Oil Company 
for the first half of 1954, after provi- 
sion for taxes On income, was $6,067,- 
300. This is a gain of 16 per cent over 
the $5,245,858, earned in the first half 
of 1953. Sales and operating revenues 
for the 6 months were $50,819,710 
as compared with $47,050,742. 

Sun Oil Company reports for the 6 
months ended June 30, 1954, a con- 
solidated net income of $20,407,464 
compared with a consolidated net in- 
come for the 6 months ended June 30, 
1953 of $21,659,462. 

Shell Oil Company reports $63,435,- 
549 as net income for the first half of 
1954 compared to $50,744,359 in 
1953. Gross income was $655,610,335 
as compared to $604,317,398 for 1953. 

Houston Oil Company’s consoli- 
dated net income for the first 6 months 
of 1954 was $3,118,467 as compared 
with $3,352,210 for 1953. Gross rev- 
enue was $16,415,559 compared to 
$15,759,984 for 1953. 

The Texas Company estimates its 
net income for the first half of 1954, 
after all charges and after providing 
for estimated Federal income taxes, 
amounted to $97,480,845, compared 
to $85,980,121 for the first 6 months 
of last year. 

Wilcox Oil Company’s net income 
for 6 months ending June 30, 1954, 
was $309,028. This compares to $480,- 
587 for last year. 

Consolidated net income for Con- 
tinental Oil Company for the first half 
of 1954 was $21,900,000 as compared 
with $20,000,000 in 1953. Gross for 
first half was $247,616,000 as against 
$227,688,000 for 1953. 

Atlantic Refining Company reports 
a net income of $19,873,000 for the 
first half of 1954 compared with $22,- 
574,000 for last year. 

A net income of $26,089,000 has 
been reported by Imperial Oil, Ltd. for 
the first half of 1954. This compares 
with $20,005,698 for 1953. 

Crystal Oil and Refining Corpora- 
tion has announced net earnings of 
$87,498 for the first 6 months of 1954 
compared with $50,142 for like period 
in 1953. 

Phillips Petroleum Company net in- 

come for the first half of 1954 is $37,- 
918,723 as compared to $34,224,846 
for 1953. Gross income for this period 
was $392,006,543 compared with 
$370,202,569 for 1953. 
_ Quaker State Oil Refining Corpora- 
tion reports a net income of $1,024,- 
514 for first half of 1954. This com- 
pares with $966,873 for 1953. 

Southwest Natural Gas Company 








INSURANCE 


OVER 1,000 ey 
UNIT INSTALLATIONS ARE: 


$1,000,000 


Proven Insurance | 














BURGESS - MANNING 


Pulsation Snubbers 


Stop Pulsation 


Pulsation is dangerous and costly in any plant pump- 
ing gas. Designers and operators of hundreds of plants 
have called on Burgess-Manning Engineers to design gas 
pulsation snubbers to STOP PULSATION in their operation. 
Here's the record: Piping failure was eliminated. Gas flow 
improved for accurate measurement. Downtime eliminated. 
Less. costly piping was installed. Smoother and more effi- 
cient equipment operation. 


Stop gas pulsation in new plants or eliminate it in 
existing plants by calling on Burgess-Manning Engineers. 
Send for performance data today! 


‘BURGESS-MAIWNING COMPANY 





1203 DRAGON STREET 








Se LIBERTYVILLE, itt 








has declared a net income of $269,- DALLAS, TEXAS CHICAGO, ILL 
835 for first half of 1954 as compared 

to $361,769 in 1953. 
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Agent of civilization; link between 


research and industry; specialist 


with a broad background — this is 


TOMORROW?S 
ENGINEER’ 


JOHN R. DUNNING* 


W HAT does the future hold for the 
graduate engineer as we enter upon the 
atomic age? 

We are beginning to explore the 
practical problems of new sources of 
energy, which may make our civiliza- 
tion even more complicated, techni- 
cally, than it is today. Yet the plain 
fact is that our industry has grown so 
fast and has become so technically 
complex that our schools have not 
been able to keep up with it in pro- 
ducting qualified engineers. To take 
the chemical industry for one exam- 
ple, 60 per cent of its products, includ- 
ing petrochemicals, were unknown 20 
years ago. Unless more men and wom- 
en, capable of creating new products, 
are trained for the job, our industrial 
progress may falter and reach a sort 
of technical doldrums. 

The engineer, so important to our 
economy, is at the same time the least 
articulate of the professional men, 
possibly because he is too busy doing 
things to talk about them, or himself. 
He prefers to let his work speak for 
him, and if you look at the Golden 
Gate Bridge or at television you know 
what I mean. 

The engineer has one foot in the 
production line and the other in the 
laboratory. Today’s engineer is not 
simply a technician. Instead of being 
familiar in detail with various types 
of internal combustion engines or a 
bundred and one chemical processes, 
he knows the basic fact and theory 
upon which each is built. Using this 
knowledge he produces new and better 
products, replacing manpower with 
other types of energy. He must do this 
with a careful eye upon the social and 
economic implications of what he 
creates. 

Lyman Bryson, a philosopher and 
professor emeritus of Teacher’s Col- 
lege, who is now teaching a course on 
the social responsibilities of an engi- 


+Reprinted from The Lamp, Standard Oil 
Company of New Jersey magazine. 

*Dean of the School of Engineering at Colum- 
bia University; distinguished physicist and 
educator. He performed some of the earliest 
nuclear fission experiments in the United States 
and was prominent in work of Manhattan Dis- 
trict project. 
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neer as a member of our faculty of 
Mechanical Engineering, puts it this 
way, that “engineering is the interven- 
tion for human purposes in the proc- 
esses of nature. In all civilization,” says 
Dr. Bryson, “you attempt to put the 
educated finger into the machinery of 
nature and make it do things that 
would not otherwise happen. So, in a 
sense, the engineer represents civilized 
man or the agent of civilization. The 
engineer is in a powerful position in 
our society. What we want to do is to 
make him as good a human being as 
he is an engineer.” 

The engineer is a two-sided individ- 
ual. All engineers are trained in science 
and many scientists are engineers. The 
sole difference today between an engi- 
neer and a scientist is in the attitude 
of the man himself. As we have noted, 
he is the connecting link between the 
basic research laboratory and the ap- 
plied technology of industry. When 
Thomas A. Edison was perfecting the 
incandescent lamp he was working as 
an engineer to make the best possible 
electric lamp. In the pursuit of this 
lamp he observed and casually noted 
a phenomenon which became the 
basis for a great theoretical develop- 
ment. What he noted was that heated 
metal emitted a stream of electrons to 
a positively charged plate in a vacuum, 
the basic fact upon which radio, televi- 
sion and all our electronic develop- 
ments rest. Therefore, if it weren’t for 
Edison the engineer, this discovery by 
Edison the scientist might never have 
come about. And if it weren’t for De- 
Forest and Armstrong, the finding of 
Edison the scientist might not yet have 
been engineered for mankind’s benefit. 


The Scientist-Engineer 

To me there is today no logical dis- 
tinction between the basic science of 
the “scientist” and the applied science 
of the “engineer.” That is why I often 
use the term “scientist-engineer.” There 
is a continuous spectrum of develop- 
ment from the most abstruse idea in 
mathematics or theoretical physics to 
engineering research, development, 
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process design, construction and pro- 
duction. It is absurd to perpetuate the 
gap between science and engineering, 
to keep the left hand from knowledge 
of what the right is doing. 

This ‘distinction between the scientist 
and the engineer grew out of the his- 
torical background of each. Up until 
about a hundred years ago the term 
“engineer” meant “military engineer,” 
or builder. He was the man who built 
the roads and bridges over which 
armies passed. He was the man who 
constructed fortifications and castles. 
In fact the United States Military 
Academy at West Point was estab- 
lished in 1802 as a military engineering 
school. 

On the other hand, the “scientist” 
developed out of natural philosophy in 
learned speculation on the phenomena 
of nature. Pure science, so-called, de- 
veloped in the universities and col- 
leges, in the church and in other cen- 
ters of learning. This pursuit of knowl- 
edge for its own sake developed along 
with it a distinct aversion to anything 
practical — including the engineers. 
Over the years, as engineering has de- 
veloped into a profession, the engineer 
has too often considered the scientist 
an “impractical longhair,” to which 
the scientist has countered with “ditch 
digger” or “cook book recipe” man. 


Less Specialization 

The camps are still somewhat di- 
vided, although the dividing line is be- 
coming fainter and fainter as time goes 
on. But the conflict has had an adverse 
effect on the development of our civili- 
zation, particularly in dragging out the 
time lag between the discovery of a 
scientific principle and its application. 

It took 50 years for Michael Fara- 
day’s discovery of electromagnetic in- 
duction to turn into the modern power- 
generating plant. Contrast this with the 
work of the Manhattan District Proj- 
ect in developing atomic energy. In a 
relatively few years from the discovery 
of a practical way to release the energy 
in the atom, a major multibillion-dol- 
lar industry was created. It was not 
done by scientists alone, or by engi- 
neers alone. It was done as a result of 
teamwork between the two. Some 
scientists did what might be called en- 
gineering and some engineers worked 
in pure science. All of us who have 
been involved in the developments of 
atomic energy in the last few years 
have learned through the pressure of 
circumstance that rapid progress can 
be achieved by teamwork in which the 
scientists, the engineers, and produc- 
tion industries perform their basic 
functions in a cooperative and even 
somewhat overlapping fashion. 

Today industry is re-evaluating the 
place of the engineer-scientist. No 
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longer is the demand for a man who 
knows a lot about one thing. Rather 
it is for a man who knows something 
about a lot of things. 

If the engineer, being equally at 
home in white collar or dungarees, is 
to fulfill the industrial requirement that 
he link top management, technicians, 
and labor, he must have a knowledge 
of people and of the social and polliti- 
cal system of which he is a part. This 
is the “broad background” that many 
industrial leaders have recently been 
advocating as necessary to the grad- 
uate engineer. 

To achieve this is the responsibility 
of our scientific and engineering 
schools. Twenty years ago the trend in 
educating for a profession, such as 
medicine or engineering, was toward 
high specialization. A man was grad- 
uated as a mechanical engineer or an 
electrical engineer or a chemical engi- 
neer. Now, that is not enough. The 
mere use of the word “electrochem- 
istry,” for instance, signifies the over- 
lapping areas. The operations covered 
in the manufacture of any one prod- 
uct are likely to impinge on all fields 
of engineering. 

Most engineering schools are divided 
into departments. Chemical Engineer- 
ing covers the field of industrial and 
manufacturing processes in which mat- 
ter is changed in state, as distinguished 
from changes merely in shape. Civil 
Engineering is concerned with the 
planning, design and construction of 
permanent work. Electrical Engineer- 
ing deals with the generation and 
transmission of electrical energy and 
its utilization for power, for commu- 
nication and for measurement and con- 
trol. Graphics includes drawing and 
descriptive geometry to enable an en- 
giaeer to put his ideas on paper. Indus- 
trial Engineering deals with the asso- 
ciation of men, materials, machines 
and information. Mechanical Engi- 
neering is concerned with the design, 
construction, selection and mainte- 
nance of machines. Mining, Metallur- 
gical, and Mineral Engineering is con- 
cerned with the location, extraction 
and refinement of the earth’s mineral 
and petroleum deposits. 


A Broader Education 
It is obvious that even the smallest 
industry is concerned with a number of 
these seven branches of engineering. 
In the same way, a student at Colum- 
bia takes courses in a number of the 
departments, even though he may con- 
centrate, for instance, on Chemical En- 
gineering. In recognition of this he is 
graduated as a Bachelor of Science in 
Engineering and does not receive a de- 

gree in Chemical Engineering. 
Even though engineering training it- 
self is broadening rapidly there must 
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be provision for the added require- 
ment of a liberal arts background to 
enable the engineer to know why he 
is doing what he does and what the 
social and economic effect of the re- 
sults will be. To obtain this, the Co- 
lumbia School of Engineering has asso- 
ciated itself with 43 colleges, non-tech- 
nical, from coast to coast: from Bow- 
doin College in Maine to Reed College 
in Portland, Oregon. Under this ar- 
rangement, called “a combined plan 
for a liberal education in engineering,” 
a student attends the college of his 
choice for 3 years, transferring at the 
end of that period to the Columbia 
School of Engineering. At the colleges 
he studies economics, history, lan- 
guages, and philosophy, with enough 
mathematics, physics, and chemistry to 
prepare him for advanced study in 
these fields. Then for 2 years he studies 
engineering. At the end of the 5 years 
he is given 2 degrees, a Bachelor of 
Arts from his original college and a 
BS from Columbia Engineering. 

Although the Columbia plan is the 
largest in the number of liberal arts 
colleges in association with it, a num- 
ber of other institutions have similar 
programs which have been under way 
for some time. The Carnegie Institute 
of Technology works with 20 colleges; 
Massachusetts Institute of Technology 
with 15; Rensselaer Polytechnic Insti- 
tute with 13; Case Institute of Tech- 
nology with 10; Illinois Institute of 
Technology with 10; University of 
Michigan with 4; University of Notre 
Dame with 3. 

It is a logical division of labor to 
have the liberal arts colleges do a part 
of the training of an engineer-scientist 
and have the technical school do the 
remainder. A scientific institution con- 
centrates on science and engineering. 
Its teaching of liberal arts as perfunc- 
tory, simply because the portion of the 
faculty devoted to that sphere of an 
engineering education is limited. It is 
not feasible for a technical school to 
support the type of liberal arts faculty 
available in a non-technical school. 
Therefore the advantages of such a 
plan are readily apparent. 


Engineers in Demand 

In the last 50 years the ratio of en- 
gineers to other workers in the United 
States has changed from 1 in 300, in 
1900, to about 1 in 60 today. With 
only 7 per cent of the world’s popula- 
tion, the United States accounts for 
over 50 per cent of the.world’s pro- 
duction—and production is an engi- 
neering job. 

The best estimate is that there are 
only 475,000 engineers in the coun- 
try’s industry today, key men in this 
production of the. good things of life, 
and this amount is short by 40,000 of 





the minimum number industry needs. 
The Manpower Commission of the 
Engineers Joint Council foresees an 
additional demand by industry of 30.- 
000 per year in the foreseeable future. 
Last year only 25,000 engineers grad- 
uated from our technical schools, with 
6000 facing the draft. 

The immediate future in industry 
for the engineer is assured at an ap- 
proximate average starting salary of at 
least $4000 a year. The nuclear physi- 
cist happens .to be much in demand 
right now, but the long-range outlook 
will also include a demand for engi- 
neering-scientists, since the applications 
of nuclear energy are so widespread. 


New Frontiers 


We are still on the threshold of the 
atomic age. The first atom-powered 
submarine has been built and is being 
tested. Industry teams are already 
building electric generating plants, 
powered by nuclear reactors. In 10 
years, roughly, there will not be a 
major ship built that is not propelled 
by the atom. This energy that is newly 
being released will supplement, rather 
than supersede, present fossil fuels 
such as coal and oil. The field is wide 
open for young engineers to investi- 
gate and contribute to progress. 

While many opportunities exist in 
the nuclear energy field, there are cer- 
tainly other frontiers to be explored 
for human benefit. For instance, if we 
are running short of cheap raw mate- 
rials, the engineer-scientist remembers 
that there are large quantities of every 
known material in a cubic mile of sea 
water. Only salt, bromine, and iodine 
are economically extractable now. It 
is up to the engineer of the future to 
add to this short list. 

The metallurgical engineer will 
make available new metals—titanium 
and zirconium are currently new ex- 
amples—metals with properties suit- 
able for new devices and construction. 

The utilization of solar energy offers 
an infinite field for the engineer. Scien- 
tist-engineers at Bell Telephone Lab- 
oratories at Murray Hill, New Jersey, 
have developed a “sun-battery” of 
common silicon, which, they say, con- 
verts sunlight into electricity with an 
efficiency of six per cent, equal to 
roughly a third of that of a steam en- 
gine. In the future, as our present 
sources of secondary energy are de- 
pleted, power from the sun will be 
needed increasingly. 

The future for the engineer-scientist 
is boundless and, as he makes it easier 
for us to eat, keep healthy, and pay 
less attention to the actual business of 
keeping alive, the philosophers and so- 
cial scientists can, in turn, advance 
their pursuits with greater effective- 
ness. kk 
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President Cox of D & D Clubs. 


Lives Four Lives 


Irene Stimson Cox is an independent 
oil operator. She gained the title the 
classic way — by first sharing in a 
duster and on the next try getting a 
6-bbl-a-day teaser. What comes next 
shouldn’t happen to a dog, much less 
a pretty girl — a gas well came in when 
Cox and Compton (Irene and partners) 
had only oil rights. 

But the oil industry was not built 
by faint-hearted operators. Irene and 
her husband went on drilling till they 
got oil and now she says they look for- 
ward to recovery and possibly a little 
“secondary recovery,” which she de- 
scribes as “what you get when the debts 
are paid.” 

How a particularly Texan girl hap- 
pened to be born in Nebraska is one of 
those things. Her parents rectified the 
error by moving to Brownsville, Texas 
in 1930. Irene finished junior college 
there, then went to San Antonio to 
business college. 

She got into the oil industry in 1940 
when she became secretary to Fred C. 
Hall, general manager of the Agua 
Dulce Company and the Henderson 
Company. Both firms were established 
by the late Frank C. Henderson, who 
had built one of the first natural gaso- 
line plants in America at Nowata, 
Oklahoma, and one of the first high- 
pressure cycling plants in the Gulf 
Coast area. He also had a natural gaso- 
line plant in the Texas Panhandle. 

Henderson organized Panhandle 
Producing Company in 1943 with 
Irene as assistant secretary. When Fred 
Hall died in 1950, Irene was promoted 
to the office he held — secretary- 
treasurer and director of Panhandle. 

So what does she do to live up to her 
title? Plenty. She has hired engineers, 
stillman, roustabouts. She has scaled 
absorbers at the cycling plants and 
forded the Canadian River to visit 
Panhandle operations. She has done her 
part to keep the Henderson com- 
panies active and successful. 

Yet this same business-like woman 
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can join Mrs. Henderson (whom King 
George called the most beautiful 
blonde in the world) for a circuit of 
New York plays and night spots, look- 
ing as if she had no idea what gasoline 
was made of. 

It apparently wasn’t enough for 
Irene to be an executive in the Hender- 
son companies, to be a partner in an 
operating firm, to run a beautiful home 
for a fairly new (and indulgent) hus- 
band, Milton Cox, to cook, sew, gar- 
den, golf, and fish. She helped organ- 
ize the San Antonio Desk and Derrick 
Club, and in 1954 was elected presi- 
dent of the Association of Desk and 
Derrick Clubs of North America, cur- 
rently numbering 95 in the United 
States and Canada. The work con- 
nected with that office is next to in- 
calculable and Irene often works into 
the wee hours typing out her delight- 
ful letters that help to spread a net of 
friendship and understanding in the 
oil women’s organization. 

She doesn’t look like a human dy- 
namo. She has warm brown eyes com- 
bined with natural blonde hair that 
look more like magnolias and moon- 
light. She doesn’t sound like a dy- 
namo — she has a Texan drawl. But 
she must be one or there is no way in 
the world for her to get all that done. 


Analytical Researcher 

Virginia Deal’s advice to any girl 
who longs for a fascinating career is: 
“Marry one!” 

Her interest in Carl Deal and in 
chemistry developed simultaneously at 
Duke University in North Carolina 
where she was a student and he an in- 
structor. Now, 12 years and two de- 
grees later (B.S. for her and Ph.D. for 
him), Carl and Virginia Deal are chem- 
ists in the research laboratories of Shell 
at Emeryville, California. 

Virginia’s duties include analytical 
research in the fields of polarography 
and potentiometric titration, develop- 
ment of analytical methods for analysis 
in these fields and improvement of 
physical test methods. Her duties re- 
quire direction of non-professional 
helpers and report writing in addition 
to lab work. She is also an artist. 

Virginia Zerfass began laying the 
groundwork for her career when, as a 
child, her father presented her with a 
chemistry set and microscope. She fol- 
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Virgina Deal, Chemist. 


lowed through by taking as many sci- 
ence and art courses as her high school 
in Dansville, New York, offered. By the 
time she reached her sophomore year at 
Duke, she was asking so many ques- 
tions that young instructor Carl Deal 
was fascinated. They were married 
soon after her graduation. 

In addition to chemistry and art, Vir- 
ginia studied languages, music, and 
commercial subjects. To aspiring 
women scientists Mrs. Deal offers: 
“Enroll in every liberal arts course you 
can, learn everything possible concern- 
ing technical report writing and oral 
presentation, develop patience and the 
ability to get along with people. Al- 
though there are more opportunities for 
women chemists, physicists, and engi- 
neers than ever before, women should 
continue through graduate school if 
they hope to compete for the better 
industrial research jobs.” 

Virginia and Carl Deal live in a con- 
temporary modern home patterned to 
their individual tastes high on a hill in 
Orinda, California. They designed and 
built their own furniture, most of it 
from a walnut tree that was cut on her 
father’s farm when Virginia was a 
child. They raise Burmese cats for a 
hobby. They are Hi-Fi fans, collect 
records, do gardening (one section of 
their house has a sliding roof that can 
be opened to the outdoors.) They re- 
cently went to Central America and 
tried out their conversational Spanish. 

Virginia illustrates safety posters, 
decorates service-anniversary cakes, re- 
cently designed an A.C.S. exhibit on 
Chemistry in Agriculture which won a 
gold plaque at California State Fair for 
outstanding educational exhibit; she 
plays the piano for relaxation. 

Virginia and Carl started the first 
Duke Alumni club in Northern Cali- 
fornia; she helped organize an alumnae 
chapter of Phi Mu, her college sorority, 
and keeps the entire membership at 
work in activities for the county chil- 
drens’ hospitals. She is a member of 
the American Chemical Society and the 
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Women at Work 


Shell Development affiliate of Sigma 
Xi. She supports the San Francisco Lit- 
tle Symphony, Junior Bach Festival, 





an old principle 


KPFA, a listener-sponsored FM radio | 


station, and the Sierra Club, a conser- 
servation organization. She cooks and 
manages her home. What a gal! 






































Traveling is one of Carolyn’s hobbies. 


Artist Turned Draftsman 


Carolyn Stern is a senior draftsman 
with Schlumberger Well Surveying 
Corporation in Houston, Texas. 

And when people find out about it 
they always wonder: “How did you 
ever happen to get such a job? Surely 
you have a technical mind!” 

“Nonsense,” rejects Miss Stern. 
“I’ve always avoided math like it was 
poison. In college I majored in art. 
Afterward I taught school. I am now a 
draftsman by choice and I love my 
work and the company I work for.” 

Carolyn is the only woman in the 
mechanical engineering department 
employing over 20 men. She has picked 
up math, learned to use a calculator, 
and turned her love of drawing into a 
profitable profession. 

A native Texan, she received a teach- 
ers certificate from Southwest Texas 
State Teachers College, and studied at 


universities of Texas and of Colorado. | 


In 1942 Miss Stern went to Houston 
and enrolled in a drafting course 
Offered by the War Training Program. 
Her first job in this field was with 
Wyatt Metal and Boiler Works, her 


next with a welding company. In 1945 | 


she joined Electro-Mechanical Re- 
search, a subsidiary of Schlumberger 
and 8 years ago took her present job. 


Carolyn is a member of the Society | 


of Women Engineers. Her hobbies are 
traveling, amateur photography and 
ceramics. Recently she purchased a 
new kiln, does all her own molding, 
glazing, and firing. She sometimes sells 
pieces of her work but usually gives 
them to friends. 
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—an extraordinary result 





It’s an old principle, a ball rolling on 
a flat surface — making a single point 
of contact,‘and when applied to a ball 
bearing swivel fitting you get an extraor- 
dinary result—free and easy rotation 
even under extreme pressures. Compare 
EMSCO on this point! 
Should you take the EMSCO fitting 
SWIVEL | apart —and it’s easy to do because it 
' breaks like a union, you'll rote a unique 
packing and ball race design which 
permits easy adjustment for wear. No 
| expensive return of fittings to the 
| factory for service. Note also how the 
| large fluid passageways and smooth, 
easy contour of bends reduces turbu- 
lence and increases flow. 
You'll find an EMSCO ball bearing 
swivel fitting for almost any application. 


EMSC 


BALL BEARING 


FITTINGS 


FROM OUR NEW 
CATALOG TODAY. 


EMSCO MANUFACTURING COMPANY 


BOX 2098, TERMINAL ANNEX 


Houston, Texas * LOS ANGELES 54, CALIFORNIA ¢ Garland, Texas 


Representatives in principal cities 


“ ball bearings rolling 
| ona FLAT surface 


e offer less friction 
° are easy turning 
e wear longer 









GET THE COMPLETE 
ENGINEERING STORY 


8 BASIC STYLES — OVER 500 MODELS 





To obtain more information on products advertised see page E-43 
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PERSONALS 





> M. L. Benedum, the “great wildcatter” 

and chairman of the board of Plymouth 
Oil Company, was named “Son of the 
Year” for 1954 by the West Virginia So- 
ciety of the District of Columbia. Senator 
M. M. Neely presented him a plaque and 
Walter S. Hallanan, president of Ply- 
mouth Oil, paid tribute to the philan- 
thropist in a speech at the Society’s an- 
nual banquet. 


> Millard K. Neptune, president of Platte 
Pipe Line Company has been named man- 
ager of the newly formed Egyptian-Amer- 
ican Oil Company. William F. Penniman 
has joined the company as assistant man- 
ager in charge of financial and govern- 
mental affairs. 

James S. Royds, has been named as the 
exploration manager of the Egyptian ven- 
ture. Robert Blair will be chief surface 
geologist for the Egyptian-American Oil 
Company. Sam Leonard will be controller 
of the new company and Don B. Eicher 
will be chief geologist. 


> John B. Wilbor has been appointed 
manager of the Chicago division of So- 
cony-Vacuum Oil Company, Inc. He suc- 
ceeds Bryan S. Reid, who has retired 
after 43 years in the oil industry. 

Wilbor joined the company in 1929. A 
graduate of the Amour Institute of Tech- 


Dallas-Fort Worth Nomads held an annual golf tournament May Bit, and Hugh Johnston, Continental Oil; right, Chester Wimberly, 
Halliburton Oil Well Cementing; Bill Hinchliffe, Halliburton; 
Morris Finney, Pure Oil; “Cappy” Ricks, Midwest Oil. 


21. Among those present were: Above left, Stewart Hunt, Empire 
Drilling; C. F. (Red) Bedford, Stanolind; Joe Kelly, Reed Roller 


nology and the Harvard School of Busi- 
ness Administration, Wilbor was ap- 
pointed assistant general manager of the 
Chicago division in 1953. 


> Lee N. Haugen has been elected vice 
president and general manager of the 
Cit-Con Oil Corporation at Lake Charles, 
Louisiana. F, M. Simpson was elected as 
vice president and general manager of Pe- 
troleum Chemicals, Inc. Announcement 
was made by Continental Oil Company, 
and Cities Service Company, which jointly 
own both Cit-Con and Petroleum Chem- 
icals, Inc. 

Haugen, a graduate of lowa State Col- 
lege, was formerly vice president of Cities 
Service Oil Company. Simpson was chief 
executive of Cit-Con Corporation. 


> H. T. Dodge has been appointed gen- 
eral manager of The Texas Company’s 
foreign operation department. Dodge has 
been assistant to the vice president since 
1947. C. W. Saville has been appointed 
to succeed Dodge. 

Dodge, a graduate of Rice Institute, 
was employed by The Texas Company of 
Mexico, Ltd., in 1920. Saville, a graduate 
of the New Mexico School of Mines, was 
employed in 1937 as a paleontologist by 
Colombian Petroleum Company, a Tex- 
aco affiliate in South America. 


>» David W. Harris, president of the Uni- 
versal Oil Products Company, has re- 
ceived the Georgia Tech Alumni Dis- 
tinguished Service Award for 1954. 


Annual barbecue of the Houston chapter of Nomads held at the bayshore home of Charles M. Smythe. 






> Henry A. Harman, vice president of 
Three States Natural Gas Company, has 
retired after more than 30 years in the 
oil and natural gas industry. He will re. 
main as a member of the board and as a 
consultant to the president. Everett A, 
Jenkins will be Harmon’s successor. He 
was formerly general superintendent of 
the Skelly Oil Company. 


> William R. Thixton has been elected 
vice president and division manager of 
the Tulsa, Oklahoma, office of Sinclair 
Oil and Gas Company. Thixton was for- 
mer division land manager for the Tulsa 
office. 

Joseph F. Snyder has been elected a 
vice president for the company’s south- 
eastern division. Snyder has been with 
Sinclair since 1925. Headquarters will be 
in Jackson, Mississippi. 


> John L. Ferguson has joined the Buf- 
falo Oil Company of Dallas, Texas, as 
vice president and manager of explora- 
tion. Ferguson was formerly a consulting 
geologist in Tulsa. Oklahoma. Before be- 
coming a consultant Ferguson was vice 
president in charge of land and explora- 
tion for Deep Rock Oil Corporation. He 
was with Deep Rock 3% years. 


> James A. Doctor has been named vice 
president and director of marketing for 
The Chicago Corporation and its sub- 
sidiary Champlin Refining Company. 
Doctor was formerly director of market- 
ing for Continental Oil Company. 
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» David Proctor has been named execu- 
tive vice president of Gulf Oil Corpora- 
tion. Proctor has been a director, a vice 
president, and general counsel for Gulf 
since 1945. He will continue as a director 
and general counsel for the parent com- 
pany and for many of its subsidiaries. 


» Robert S. Moehlman has been elected 
to the newly created office of executive 
vice president of Austral Oil Exploration 
Company, incorporated. Prior to his as- 
sociauon with Austral, Moehlman was 
chief geologist for South American Mines 
Company. He is a graduate of the Uni- 
versity Of Rochester and Harvard Uni- 
versity. 

James H. McGuirt has been elected 
vice president. He was district and re- 
gional geologist with Tide Water Asso- 
ciated Oil Company prior to joining the 
company. He is a graduate of Louisiana 
State University. 

C. Wardell Leisk has been elected vice 
president. Leisk was general superintend- 
ent in charge of operations for George W. 
Strake before he joined Austral in 1946. 
He is a graduate of Louisiana State Uni- 
versity. 


> M. B. Heine, general purchasing agent 
of Phillips Petroleum Company, has been 
promoted to manager of the purchasing 
department. J. W. Proffitt, succeds Heine 
as general purchasing agent. 

C. W. Patchen has been promoted from 
buyer to assistant general purchasing 
agent. R. L. Robertson, L. E. Shultz, and 
R. P. Leisure have been promoted to 
senior assistant purchasing agents. D. E. 
Hynes has been promoted from material 
coordinator to buyer. 

Heine joined Phillips purchasing de- 
partment in 1919, two years after the 
company was founded, as a stationery 
stockroom clerk. Proffitt joined the com- 
pany in 1928. He became assistant gen- 
eral purchasing agent in 1948. 


> Emery V. Squires, assistant director of 
purchases of Richfield Oil Corporation, 
has been appointed director of purchases, 
succeeding Herbert H. Kelly, who has 
retired. Squires joined Pan-American Pe- 
troleum Company, which was later ac- 
quired by Richfield, as a stock record 
clerk in 1924. He was named assistant di- 
rector of purchases in 1949. 


> Lester C. Uren, professor of Petroleum 
Engineering at the University of Cali- 
fornia, has retired after 42 years of teach- 
ing service. Professor Uren organized the 
University’s first petroleum engineering 
curriculum in 1915 and developed petro- 
leum engineering courses that have be- 
come a pattern for similar programs in 
many other collegiate institutions. 


> Donald R. Longman has been ap- 
pointed manager of market research for 
The Atlantic Refining Company. He was 
formerly executive director of Dunn & 
Bradstreet’s marketing research division 
in New York. 


> D. B. McNamara has been elected treas- 
urer of Great Northern Oil Company. 
McNamara, a graduate of Southern Meth- 
odist University, was assistant secretary 
and controller of The Chicago Corpora- 
tion prior to his new position. 


> Frank P. DeLarzelere has joined John 
H. Neu Associates, management consult- 
ants as a general partner. DeLarzelere will 

in charge of industrial property sales, 
leases, mergers, financing, and property 
management. 





> Rodney S. Durkee was elected presi- 
dent of the Petroleum Equipment Sup- 
pliers Association at the organization’s 
19th Annual Meeting, held at Manoir 
Richelieu, Murray Bay, Quebec, Canada. 
Durkee is president of Lane-Wells Com- 
pany. 

M. E. Montrose, Hughes Tool Com- 
pany, was elected vice president. Other 
newly-elected officers are: Treasurer, 
Wharton Weems; assistant treasurer, Le- 
roy Jeffers, and executive secretary, H. 
R. Safford, Jr. 


> John C. Bumgarner has been named 
controller of Mid-Continent Petroleum 
Corporation, succeeding G. O. Tipton. 
Dewey Walker was advanced to credit 
manager. Walker succeeds F. S. Schin- 
dler. 

Bumgarner, a graduate of the Univer- 
sity of Illinois, was formerly secretary- 
treasurer of the Wood River Oil and Re- 
fining Company. Walker joined the com- 
pany in 1929 as a bulk station agent. 


> Arch H. Hyden, a vice president and 
director of Skelly Oil Company, has an- 
nounced his retirement. Hyden was with 
Minnehoma Oil and Gas Company and 
joined Skelly when Minnehoma’s proper- 
ties were placed under Skelly operation. 


> Dr. Thomas J. Higgins, professor of 
electrical engineering at the University of 
Wisconsin, has received the Westinghouse 
Award of $1000 for outstanding teaching, 
one of the nation’s highest honors for men 
in the field of engineering education. Dr. 
Higgins was presented with the award at 
the annual meeting of the American So- 
ciety for Engineering Education at the 
University of Illinois. 



















A. T. F. Seale 


J. C. Finley 


> A. T. F. Seale has been elected vice 
president in charge of manufacturing and 
general engineering of Kerr-McGee Oil 
Industries. Seale was formerly manager 
of natural gasoline and general engineer- 
ing for the company. 

J. C. Finley has been elected vice presi- 
dent in charge of exploration. Finley was 
formerly manager of exploration with the 
company. 

J. J. Kelly has been elected vice presi- 
dent in charge of sales. Kelly was former- 
ly manager of refining. 
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R. S. Durkee 
PESA President 


M. E. Montrose 
PESA Vice President 


Personals 





>» Howard M. Herron has retired as chair- 
man of the executive committee of the 
California Texas Oil Company, Ltd. He 
was appointed chairman in 1950. Herron 
had been named president in 1936 and 
board chairman in 1946. 


>» Sidney D. Williams has been named 
assistant controller of Standard of Ohio 
Williams joined Sohio in 1941. He was 
manager of the company’s crude oil and 
natural gas accounting department in Ok- 
lahoma City, Oklahoma, before his recent 
appointment. 


> H. B. Fell, president of Simpson-Fel! 
Oil Company, has been named to the Na 
tional Board of Field Advisers of the 
Small Business Administration. Fell, ex- 
ecutive vice president of IPAA, has also 
accepted a position as a member of the 
Natural Resources Department commit- 
tee of the United States Chamber of Com 
merce. 


> Dr. Beno Gutenberg, professor of geo 
physics and director of the Seismological! 
Laboratory of the California Institute of 
Technology, has been elected a foreign 
member of the Geological Society of Lon- 
don. He was notified of his election by 
Dr. O. T. Jones, foreign secretary of the 
Society. The action recognizes his “great 
contributions to seismological science and 
thus to our understanding of the earth 
and its structure,” Dr. Jones wrote. 


> Massena Murray has been appointed 
Oklahoma’s oil and gas conservation of 
ficer. Murray has been an employee o! 
the conservation department since it was 
created in 1933. He has been assistant 
conservation officer since 1948. 






i 


J. J. Kelly G. B. Kitchel 

G. B. Kitchel has been elected vice 
president and placed in charge of Gull 
Coast operations of Kerr-McGee Oil [n 
dustries. Kitchel joined Kermac in 1949 
as general superintendent of the drilling 
department. 

J. W. Roach has been appointed man 
ager of operations, manufacturing depart 
ment. He was formerly superintendent o! 
refining operations. 

W. H. Dean, has been promoted to 
manager of the drilling department. He 
was general drilling superintendent. 
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the Permian Basin 
Oil Show 


presents 


®s your 









...to the great audience of oilfield workers in the 


heart of the world’s greatest oil-producing region. 


More than 95% of the exhibitors from the 1952 
show (attendance 110,000) are returning this year. 
To accommodate them and many new friends, we are 
moving to a new, improved and larger site. Space 


demands have exceeded our expectation. 


This is your opportunity to exhibit your product or 
your service to an assured audience of 125,000 to 
150,000 right in their own back yard. 


As always, it's the Oilfield Workers’ Show. 


Some space is still available. 


Address: The Permian Basin Oil Show, Inc. 
219 West Third Street 


Odessa, Texas Phone 7-0167 


2 ormmia», 





Oil Show 


October 14-17, 1954 Odessa, Texas 


product , 








Personals 





H. H. Healy R. WW. McCanne 


>» Harold H. Healy, manager of The Ohio Oil Company’s Casper, 
Wyoming production division since 1942, will retire August 1. 
He will be succeeded by Rolland W. McCanne, assistant division 
manager. 

Healy joined Ohio Oil in 1934 as division attorney at Casper, 
and was appointed division manager in 1952. He is a graduate of 
the University of Colorado. McCanne joined the company as a 
geologist in the Casper division in 1930. A graduate of the Uni- 
versity of Colorado, McCanne was named assistant manager of the 
Casper division in 1951. 





L. J. Beckmann W. E. Babel, Jr. 


>» Lawrence J. Beckmann has opened a consulting office in the Oil 
Capital Building in Tulsa, Oklahoma. A graduate of the Univer- 
sity of Nebraska, Beckmann joined the Creole Petroleum Corpora- 
tion in Venezuela in 1935. Before becoming a consultant, Beck- 
mann was formerly with Carter Oil Company and the Union Oil 
Company of California. 


>» Walter E. Babel, Jr., has joined the law department of the 
Housh Drilling Company and other Housh enterprises. A graduate 
of the University of Texas, Babel was formerly with the Houston 
law firm now named Fulbright-Crooker-Freeman-Bates and 
Jaworski. 


>» William T. Cravens has been elected vice president and director 
of Cities Service Oil Company and manager of the refining divi- 
sion. He succeds Lee N. Haugen. Cravens, who has been general 
superintendent of the refining division of the company, joined 
Cities Service in 1937 as refinery engineer. He is a graduate in 
chemical engineering of the University of Arkansas. 





Desk and Derrick Club of Houston, Texas, guest speakers for the 
July meeting were four of its own members who held a panel dis- 
cussion on “Woman’s Place in the Oil Industry.” The four speak- 
ers are: Gladys Watford, secretary of Johnston Oil and Gas; Kittie 
A. Swelton, purchasing agent for McEvoy Company in manufac- 
turing and supply; Moderator Leah Vinson, second vice president 
and program chairman; Ruth T. Hunter, secretary-treasurer and 
director of Houston production company in production, and Iris 
Harmon, accountant for Shell’s refinery. 

Houston Desk and Derrick Club is the largest in the association, 
and is composed of 501 members. Bernice Collis is president of 
the group. 
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Get 3-way savings with 
REG. U.S. PAT. OFF. 
LOSSES Now...save up to 8 out of every 
Yer, 10 gallons previously lost due to evaporation! 
i DULUX Tank White Enamel reflects the sun’s 
ion heat rays effectively . . . keeps tank interiors 
wi cooler. Asa result, the premium quality as well as 
of the quantity of your stored products is protected. 
Sa 
Ini- 
the 
COSTS with DULUX Tank White Enamel, 
you can apply two coats of paint in one operation! 
The first coat may be followed immediately by a 
second, sprayed at right angles to the first. You 
need only one scaffold set-up! You save time... 
you save money! 
Oil 
ver- 
Ta- 
>ck- 
Oil 
the 
late 
_ LENGTHEN PAINTING 
CYC LE 4 Weatherometer test, shown 
ctor above, helps Du Pont chemists perfect longer- 
a lasting, more rugged finishes. DULUX Tank 
te White Enamel resists corrosion, industrial gases 
> in and rough weather... keeps your tanks spar- 
kling white for years. Many users report 7 to 
8 years of service from DULUX! 
SEND FOR FREE BOOKLET. BEAT THE 
HEAT is an informative, illustrated 
booklet that tells how Du Pont DULUX 
Tank White Enamel can help you save 
money. Send for your free copy today. 
REG.U.s. PAT. OFF. ae ae ee ol cot ee ee 
| E.I. du Pont de Nemours & Co. (Inc.) 
eg ’ | i d | Finishes Division, Dept. P-84, Wilmington 98, Del. 
e ro eum r ustry } Please send me, free of charge, your illustrated booklet BEAT 
the ee h THE HEAT. 
dis- * 
pak- inis es Name 
ittie i 
fac- Du Pont has the right finish for | Title 
jent every petroleum industry need : i“ 
= PRODUCTION + PIPELINE + REFINING | i 
MARKETING + MARINE | Address 
- BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY City and State 
| cee eS SS SS SS Se ee eS 
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>» Milton P. Griswold, a partner in the Oil 
Field Testing Service, a lease supervision 
service for landowners in Southern Cali- 
fornia, died recently in Warner Hot 
Springs, California. He was a member of 
the California Natural Gasoline Associa- 
tion and the Southern California Meter 
Association. 


> J. P. Davidson, division manager of the 
Oil and Gas division of Alaska Steamship 
Company, died recently in San Antonio, 
Texas. Davidson had organized the divi- 
sion of which he was manager. 


> William G. Johnston, Oklahoma oilman 
died in Denver, Colorado, while attending 
the Mid-Year meeting of IPAA. He was 
a director of IPAA and a member of the 
Import Policy Committee. 


> Robert Burn Hollandsworth, head of the 
R. B. Hollandsworth Drilling Company, 
died unexpectedly at his home in Dallas, 
Texas. Hollandsworth had organized the 
company in developing fields in North 
Texas. 


> Francis David “Frank” Bovaird, execu- 
tive vice president of the Bovaird Supply 
Company, oil field equipment firm, died 
recently at his Grand Lake summer home 
near Ketchum, Oklahoma. 


» James O. Lewis, Houston, Texas, petro- 
leum consultant, died recently after a long 
illness. He was a partner in the Tulsa, 
Oklahoma firm of Dunn and Lewis, petro- 
leum consultants. 


> W.S. “Bill” Evans, president and direc- 


tor of Lucey Export Corporation, died 









ch 


For an Easier Way | 
to Remove Packing 


Here is a rugged hand-tool that ‘‘works 
around corners” for removing old packing from 
stuffing boxes. The picture shows how a pair 
of these flexible handled tools operate around 
obstructions for snagging out those old pack- 
ing rings. All steel— tempered tol steel cor- 


screw bit. 


DURAMETALLIC 


KALAMAZOO 
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May 30 in Englewood, New Jersey. Evans 
joined J. F. Lucey in 1908. He helped in- 
trodce the rotary system of well drilling, 
produced the first “Bible” of oil, gas, and 
water well drilling equipment and served 
on the first API committee for standardi- 
zation of cable tool and rotary equipment. 

Evans formed Lucey Export Corpora- 
tion in the late 1920’s to handle foreign 
sales of Wheland Company and other oil 
equipment manufacturers. 


> John G. Pew, a director of Sun Oil 
Company and former president of Sun 
Shipbuilding and Dry Dock Company, 
died recently at his home in Rose Valley, 
Pennsylvania. Pew was president of Sun 
Ship from 1919 until he retired in 1950. 
He had been president of the Peoples 
Natural Gas Company, Pittsburgh, Penn- 
sylvania, and president of the Hope Nat- 
ural Gas Company, of West Virginia, be- 
fore joining Sun Oil Company. 


>» W. Dale Russell, vice president-general 
sales manager for the Republic Supply 
Company of California, died at St. John’s 
Hospital, Santa Monica, California, on 
June 11 after a short ilness. He went to 
work in 1913 as a clerk for the Tav-Pike 
Company in Taft, California, which later 
became the Republic Supply Company of 
California. In 1944 he was made vice 
president of the firm, and in 1952 was ad- 
vanced to vice president-general sales 
manager. 


» Charles S. Davis, chairman of the board 
and formerly president of Borg-Warner 
Corporation, died in Paris, France on July 
2 while on a European tour. 





\ 
4 


ph 


1 Ons @ aCe. B | 


THE 


» Charles Ferdinand Roth, presid-nt of 
the International Exposition Company 
and manager of the National Exposition 
of Power and Mechanical Enzineering 
(Power Show), International Heating and 
Ventilating Exposition, and Exposition of 
Chemical Industries, died June 24, as the 
result of an automobile accident. He 
graduated from Cooper Union in 1912 
with a degree in chemistry, and in 1915, 
while chief chemist for the Standard Oil 
Company, of New York, organized the 
Chemical Exposition as an aid in relieving 
the strategic material shortages of World 
War I. In a career of forty years, he or- 
ganized and managed more than sixty in- 
dustrial expositions. 


>» Willis G. Green, senior chemical engi- 
neer for the General Petroleum Corpora- 
tion, died recently in Alhambra, Cali- 
fornia. Green was chairman of General's 
air pollution problems committee. 


> F. Weldon Brigance died July 2 at Fort 
Worth, Texas, following a long illness. 
He was executive vice president of Rowan 
Drilling Company, Inc., and a former 
president of the American Association of 
Oilwell Drilling Contractors. Brigance 
was also a director of the American Petro- 
leum Institute. 


> Leon H. Johnson, chief engineer of the 
Warren division of Struthers Wells Corpo- 
ration, died on Tuesdav, June 8th. He was 
the holder of several patents for chemical 
processing equipment, and a graduate of 
the University of Michigan. 


> Rawson Vaile, Detroit industrialist, 
died Saturday, June 19, in the Harper 
Hospital at Detroit, Michigan. Vaile was 
executive vice president and director of 
the American Blower Corporation and a 
director of the Canadian Sirocco Com- 
pany, Limited. 


>» R. G. Roberts, technical engineer of the 
Barrett Division, Allied Chemical and Dye 
Corporation. died on June 16 at his home 
in Chicago, Illinois. He joined Barrett 33 
years ago and was recognized as an 
authority on pipe line construction. 


> Banks G. Moreland, vice president and 
director of Graver Tank and Manufactur- 
ing Company, Inc., and manaver of 
Graver’s Banks Moreland Division in 
Houston, Texas, died at his home in Hous- 
ton on June 26. 

Moreland attended Texas A and M 
and received an engineering degree in 
1917. He later moved to Houston and 
after spending several years gaining a 
practical envineering background began 
his own steel fabrication company in 1922. 





PETROLEUM ENGINEERS 

Major Oil Company in South 
America has varied positions for 
single graduate engineers. Must 
have minimum one year each 
production and engineering ex- 
perience. Reply giving full de- 
tails—age, experience, college, 
military status, etc. Write Box 





155, % The Petroleum Engi- 
neer, P. O. Box 1589, Dallas, 
Texas. 
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33 Success of our 200 lb. line of union bonnet bronze gate 
- valves necessitates expansion of the line to include 125 lb. 
and 150 lb. classes. Sizes range from 4 to 2 inches. 
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tur NOTE THESE ENGINEERING FEATURES: 
ia WORKING PRESSURES This line has a flat seat on the bonnet which mates against 
ous- 125 Ib. W. S.P. 400° F. the body, providing adequate bearing area for sealing. 
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i pressure. . 
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BOOKS . 


> Three Stars for the Colonel, Biography of Ernest O. Thompson, 
by James A. Clark, Random House, Inc., 457 Madison Avenue, 
New York 22, New York. Pages, 264. Price, $4.00. 

The story of colorful, controversial, competent Ernest O. 
Thompson, father of effective petroleum conservation, opens dur- 
ing the tumultuous days of East Texas oil discovery, at the time 





when he was the newest member of the Texas Railroad Commis- 


sion. From those early days right up to the present, Jim Clark 
brings to life the complete record of a man and an industry. It is 
the story of an amazing youth who mastered the principles of busi- 
ness before he was out of high school, became a hero in World 
War I, and was the fighting mayor of Amarillo. 

How he brought order out of chaos, rescued billions of barrels 
of oil that would have otherwise been lost, throttled an industry- 
government maneuver for Federal control of oil, and directed 
nature’s greatest conservation laboratory in East Texas—makes 
up an interesting, easy-to-read book. 

If Clark seems more than enthusiastic about his subject, it is 
hardly surprising. For his achievements Ernest O. Thompson has 
been honored by his state, his nation, and his industry. Clark’s 
column, “Tales of the Oil Country,” is a special feature of the 
Houston Post and he is co-author of Spindletop. 


> Technical Glossary of the Petroleum Industry, Argentine Chap- 
ter, South American Petroleum Institute, Av. Acoyte 269, Buenos 
Aires, Argentina. Pages, 619. 


The Argentine Chapter of the South American Petroleum Insti- 
tute has been a number of years in compiling this new glossary of 
the petroleum industry in Spanish and English to meet a need for 
the unification of petroleum terminology in the Latin American 
countries. The work began in 1943. “We do not consider this 
work to be perfect,” the authors point out, “but it has been amply 
and conscientiously compiled and ...can serve as a basis for fu- 
ture editions. ... We desire all experts in the petroleum industry 

. send us their comments and suggestions. 








POWERFUL AGITATION 
Cleans Parts FASTER 











CLEANING 
MACHINES 


Impeller creates tre- 
mendous force to 
remove grease, oil, 
carbon, sludge, dirt. 
No limit to applica- 
tions. Saves 1/3 to 
1/2 on time and cost 
over other methods. 


Model JR 20 
(20 gallon capacity) 


List price 


214.50 


Less gun and basket 


OTHER MODELS 
UP TO 50,000 GALLON 
CAPACITY 


STORM-VULCAN, INC. 
2225 BURBANK _DALLAS, TEXAS 


SEND FOR 
INFORMATION 








Please send me Turbo-Blast information. 
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> Oil in the Middle East, Stephen Hemsley Longrigg, Oxford Uni- 
versity Press, 114 Fifth Avenue, New York 11, New York. Price, 
$4.00. Pages, 305. 

Brigadier Longrigg’s close conection with the countries of the 
Middle East for nearly 40 years; including 25 years of residence 
as civil servant, military officer and oil company executive, have 
made him well qualified to handle this story. His book traces the 
history of the development of petroleum in the Arab territories, 
including Persia from the earliest times to 1953. Written from 
the viewpoint of “an interested student of Middle Eastern society, 
industry, and affairs,” the book does not try to go into technical 
phases of the industry. Divided into 15 chapters, plus appendixes 
and maps, it describes in colorful detail the political and historical 
background of oil development from all the Middle Eastern coun- 
tries from Egypt to Iran, including Cyprus and Turkey. Major 
part of the book is devoted to the increasing exploratory and 
productive efforts of the past 50 years. 


> Energy in the Future, Palmer Putnam, published by D. Van 
Nostrand Company, Inc., New York. Price, $12.75. Pages, 555. 


This book presents a study of the problem: “Where can sources 
of low cost energy be found in an abundance equal to the maxi- 
mum plausible demands by the expanding and industrializing 
populations of the future?” The reserves of low cost fossil fuels 
are reviewed to determine how long these ‘ ‘capital” reserves will 
meet the hypothetical demands. The “income” sources, princi- 
pally sunlight, are examined to see if they may be used in the 
future. Estimates of the maximum plausible demands for low 
cost energy from nuclear fuels are also made. 


> The Growth of Integrated Oil Companies, John G. McLean and 
Robert Wm. Haigh, published by Division of Research, Harvard 
Business School, Soldiers Field, Boston 63, Massachusetts. Price, 
$12. Pages, 728. 


This is a study of progressive adaptation which has resulted 
in the gradual emergence of large, integrated companies as the 
predominant form of business organization in the oil industry. 
The book is presented in four parts: (1) The structure of the oil 
industry as it existed in 1950; (2) the various circumstances that 
have encouraged vertical integration; (3) differences and similari- 
ties in the structures of a selected group of oil companies and the 

nature of the managerial process by which the companies have 
continually adapted their structures to new conditions, and (4) 
the changes that have taken place in the “small-business” end 
cf the refining industry and the reasons for the changes. 


» ASTM Standards on Engine Antifreezes, published by the 
American Society for Testing Materials, Philadelphia, Pennsyl- 
vania. Price, $1.25. Pages, 48. 


This publication includes all ASTM methods of tests pertaining 
to engine antifreeze in one convenient book. Sponsored by ASTM 
Committee D-15 on Engine Antifreezes, this edition contains 10 
ASTM standards pertaining to engine antifreezes. Of 8 methods, 
5 included in the previous edition have been revised and one is 
new; also both specifications have been revised. Methods cover 
sampling and preparing aqueous solutions for testing purposes; 
freezing point of aqueous solution; pyhsical tests for boiling point 
of engine antifreezes, and specific gravity of concentrated engine 
antifreezes by the hvdrometer; chemical tests for ash content: 
reserve alkalinity; pH of concentrated engine antifreezes, and 
water in concentrated engine antifreezes by the iodine reagent 
method. 


> Price Making and Price Behavior in the P-troleum Industry, 
Ralph Cassady, published by Yale University Press, New Haven, 
Connecticut. Price, $4. Pages, 353. 


A detailed study of the dynamics of competition in the oil 
industry is contained in this book. The author exposes the actual 
techniques “of business rivalry, analyzes the nature of competi- 
tion, the economic princivles underlying competitive behavior, 
and the complex factors determining pricing at crude, refinery. 
tank wagon, and retail levels. Also related is how individual 
companies operate in the attempt to wrest business away from 
one another, how opponents are chosen, how a price war is 

waged, and what legal problems enter into a system of compet- 
itive arrangements. 


> The Sulnhur Data Book, William N. Tuller, published by 
McGraw-Hill Book Company. Price, $5. Pages, 140. 


This book marks the first time that a comvrehensive collection 
of data on sninhur has been presented under one cover. It in- 
cludes material from literature, from private sources and from 
the experience gained by Freeport Sulnhur Company during 40 
years of mining and research work. Text is broken down into 5 
maior sections which present a wide range of information on the 
nature of sulphur, its phvsical and chemical properties, reaction 
thermodynamics, solubilities, and methods of analysis. 
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He fits the pipes that 
cross a country... 


The minute oil gets above ground — it 












starts to go places. From the field to the 
refinery. From the refinery to the distri- 
bution center. From the distribution cen- 
ter to the consumer. Wherever oil goes, 
pipes usually play an important part. Big 
pipes... little pipes...short lines...cross 
country lines. That’s where the pipefitter 
comes in — he’s got to tend them. His 
skill is needed to keep oil moving, so that 


oil can keep America moving. 


The Texas Company 
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LAUGH with BARNEY 


A new group of tank gunnery students 
had just arrived at one of the Army’s 
desert training camps located not far from 
Death Valley. The temperature was in the 
neighborhood of 115° when a cool breeze 
was felt and all eyes glanced up at the 
welcome thunderhead. A few scattered 
drops were felt and the cloud went on its 
way. 

“Mm,” muttered the instructor. “So 
much for the Monsoon. Now comes eleven 
months of that damn dry season.” 


7 7 7 
He: “If I kiss you, will you call for help?” 
She: “Will you need help?” 

t A 5 

The warden of a large prison was show- 
ing a party of ten from the Crime Pre- 
vention Committee through the institu- 
tion. They passed through a room where 
two women were sitting and sewing. “My, 
what hard-looking women,” one of the 
committee remarked as they left the 
room. “What are they in for?” 

Angrily the warden replied, “They’re 
here because they have no other home. 
That was my private living room and 
those were my wife and my mother.” 


7 7 5 

“How are the roads around here?” he 
asked. 

“Fine,” came the native’s reply. “We’ve 
abolished bad roads in this county.” 

“Sort of a big job, wasn’t it?” asked the 
motorist. 

“Nope,” the farmer replied, “wherever 
the going is especially hard, we don’t call 
it a road, we call it a detour.” 


He: 1 like “Buttons and Bows.” 

She: I like only beaux. 

He: What’s the matter with buttons? 
She: They bother my beaux. 


7 7 v 

Little Alice’s baby sister had selfishly 
appropriated and eaten all the candy, and 
Alice felt badly tempted to swear; but her 
mother’s austere presence complicated 
matters. 

“Mother, can’t I swear this once?” 

“Why, Alice, certainly not!” was the 
horrified reply. 

“Can’t I even say Rotterdam?” 

“Oh, why, certainly you can say ‘Rot- 
terdam.’ That isn’t swearing. Rotterdam 
is a city.” 

“All right. Then I hope the candy’ll 
Rotterdam teeth.” 

7 : 7 

At a vacation camp for children a 
little girl fished for a while, then threw 
down her pole, stamped her foot, and 
cried, “I » nay 

Asked for an explanation, she said, “I 
just can’t seem to get waited on!” 

7 7 

She wore her new evening gown to the 

party but her heart wasn’t in it. 
7 1 7 

Hungry Customer: (at lunch counter): 
One roast-beef sandwich. 

Waiter: Will you eat it here or take it 
with you? 

Customer—I hope to do both. 

7 7 7 

It takes two to make a marriage—a 

single girl and an anxious mother. 











“When the job calle for shaped-charge perforating - THAT 
means KONE SHOT") (Lame-Wells shaped-charge perforating!) 
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Once upon a time, there was a man 
whose ears rang and whose eyes bugged 
out. He had gone to all kinds of special- 
ists for treatments of the peculiar ail- 
ment causing his ears to ring and his eyes 
to bug out. He had his teeth removed, his 
tonsils removed, his appendix removed, 
but still this poor man’s ears rang and his 
eyes bugged out. 

Finally, in despair, his physicians gave 
him only three months to live, so he de- 
cided to go on a long vacation to spend 
his few remaining days. Deciding to have 
only the best for this last fling, he went to 
the most exclusive haberdashery where he 
bought a $175.00 suit, a $10.50 tie, and 
then ordered his shirt. He told the sales- 
man that he wanted a very expensive 
shirt in size 144%. The salesman looked 
at him and suggested that he should have 
a larger shirt. However, the man insisted 
that he had worn a 14% shirt for the 
past fifteen years and would continue to 
wear 14% until he died. 

“All richt.” said the salesman. “But it’s 
a wonder to me that your ears don’t ring 
and your eyes bug out.” 

v 7 A 

A woman tourist posed for a snapshot 
in front of the fallen pillars of an ancient 
temple in Greece. Don’t get the car in the 
picture,” she warned, “or my husband will 
think I ran into the place.” 


A 7 5 
The child prodigy had just finished her 
piano selection, and her doting father fool- 
ishlv asked a bored visitor- “And what 
do you think of her execution?” 
“When is it going to be?” was the eager 
reply. 
7 v 7 
The telephone operator answéred the 
incoming call. 
“Hello,” a woman’s voice said. “Ts this 
the Fidelity Insurance Company?” 
The operator said that it was. 
“Well. T want to have my husband’s 
fidelity insured.” 


¢ 5 A 7 
Quartet: Four people who think the 
other three can’t sing. 


7 A 7 
A boy was telling his friend about his 

date with a pretty girl the night before... 
“T took her for a drive in the car.” he said. 
“The moon was so beautiful and she was 
so sweet I asked her for a kiss. She agreed 
but told me to put the top down first. It 
took me an hour, but when I finished she 
kissed me.”... “What?” answered the 
friend. “It took you an hour to put the 
top down? I do mine in less than a min- 
ute”... .“Yes—but you've got a converti- 
ble.” 

5 5 7 


At a party, a noted explorer was cor- 
nered by a pest who belabored him with 
questions. “Is it true,” he asked the ex- 
plorer, “that the wild beasts of the jungle 
will not harm you if you carry a torch?” 

“It all depends,” was the reply, “on how 
fast you carry it.” 

7 7 5 

When old Pete, the town drunk, col- 
lapsed ‘on the street one day, he was 
rushed over to the local doctor’s office. 
While the doctor examined him, a few of 
us waited around to find out how bad old 
Pete was. In a few minutes the doc walked 
out of his inner office and in answer to 
our query replied, “Old Pete will be all 
right, but according to my analysis, there’s 
everv indication that a small percentage 
of blood is getting into his alcoholic sys- 
tem!” 

ee? 

Nothing makes a man forget a passing 

fancy like something fancier. 
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SALT WATER 
SULPHUR WATER 
ACID 
CAUSTIC ALKALI 
RUST 
TUBERCULATION 











....these things do not attack 


J&L CEMENT LINED STEEL PIPE 


J&L CEMENT LINED Casing, Tubing and Line 


Pipe combine the strength and economy of 









plied 
compen . “Epplied 


steel with a satin-smooth inner cement sur- 





face impervious to corrosive liquids. 


This pipe is easy to install—no special skill 
required — and may be made up and broken 
down as often as necessary with no damage 


to the lining. 





Tees, ells, crosses, unions and other fittings 
supplied by the customer can be cement 
lined as a part of J&L service. 


ASK FOR DETAILS—CALL 
YOUR J&L NUMBER OR 
WRITE US AT TULSA 


JONES & LAUGHLIN STEEL CORPORATION 
SUPPLY DIVISION 





Serving The United States and Canada 
General Offices: TULSA, OKLAHOMA 
J&L Tubular Products and Wire Rope 
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LONGER LENGTHS mean lower costs in 
laying Youngstown line pipe. Joints aver- 
age 45 feet or more, individual lengths 
may run 54 feet long. Fewer joints per 
mile speed up installation, reduce labor of 
handling pipe and save welding time. 


* 


* ’ 


4 YOUNGSTOWN | 
Electric Weld 
LINE PIPE 


Uniformly satisfactory 
in service because— 


Long lengths save 
time and trouble 


Weldability is 
outstanding 


It bends readily 


Line up character- 
istics are excellent 





THE YOUNGSTOWN SHEET INT TUBE COMPANY Carbon, ‘Alloy Guat Miles Stedt 
General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y. 


PIPE AND TUBULAR PRODUCTS - CONDUIT - BARS - RODS - COLD FINISHED CARBON AND.ALLOY BARS - 
SHEETS - PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES 
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DRILLING HYDRAULICS 









FRICTION LOSSES THROUGH INSIDE OF DRILL STEM VS. CIRCULATION RATE 
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BEREBEA 
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Courtesy of Hughes Tool Company 
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Here’s everything you want in a gate valve 


POSITIVE SHUTOFF—TIGHT AS A LINE BLIND : LOWEST TORQUE—OPENING AND CLOSING 









































) 


. SSS’ . 





Parallel-sided full-opening port plate is non-wedging, 
non-galling, non-distorting. Torque required to open 
or close valve is less than other types of gate valves. 


Positive dead-tight seal with pressure on either side of gate. 
Grove Seal-“O”-Ring Gate Valves also serve as a line blind. 





DUAL SELF-CLEANING ACTION 

















Steel seat assemblies and resilient “O” ring seals are in 
constant contact with full-opening port plate. oe 
surfaces are stripped clean, squeegeed and polishe 
with each operation. 


Open, closed or throttling, port-plate and seats are free- 
floating for perfect self-alignment, constant dead-tight 
seal, easy sliding action, imposing no strain or stress. 








CHECK IT IN THE LINE—ANY TIME THE GREATER THE PRESSURE 


THE TIGHTER THE SEAL 

















Line pressure forces parallel-faced port 
plate against seat assemblies for positive 
metal-to-metal seal plus dual sealing 
action of resilient “O” rings. 


Freedom of gate can be checked by turning 
hand-wheel, without “breaking” the seal. Non- 
variance of gauge pressure on body cavity 
verifies dead-tight seal of valve. Available through leading oil field supply houses 


GROVE $e AlL= a RING Gate Valves 


GROVE REGULATOR COMPANY «- 65th & Hollis Sts., Oakland 8, California 
HOUSTON 4—1901 Calumet st.¢ LOS ANGELES 6—1930 w. olympic Bivd. © NEW YORK 17—415 Lexington Ave. 









SIMPLICITY 
ACCURACY 
SAFETY 


S-404 
CORPUS CHRISTI, TEXAS ODESSA, TEXAS TULSA, OKLAHOMA LAFAYETTE, LA. NEW ORLEANS, LA. DENVER, COLO. 
4534 No. Baldwin Blvd. 114 N. Washington St. 318 Thompson Bldg. Scott Road 504 Delta Bldg. 2669 Cherry St. 
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THE PETROLEUM ENGINEER'S CONTINUOUS TABLES 























DRILLING HYDRAULICS 
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Courtesy of Hughes Tool Company 
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“| was promised 


delivery today, 


but now I’m told you've no stock of one rope and 
only half enough of another. This delay is costing 
me money and plenty of it. From now on it’s 
Roebling for me!” 


xa 


You can count on prompt and full delivery of 
Roebling wire rope. Your nearest Roebling office 
and distributor will help you choose the rope that 
will perform and stand up best in the oil fields. 
And you'll get what you want, when you want it 
—straight from nearby warehouse stock. District 
Offices at Cleveland, Denver, Houston, Los 
Angeles, Odessa and Tulsa. 


ROEBLING 


Subsidiary of The Colorado Fuel and Iron Corporation 


THERE’S A ROEBLING 
DISTRIBUTOR 
IN YOUR PHONE BOOK 
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CONVERSION OF KINEMATIC VISCOSITY (CENTISTOKES) TO REDWOOD No. 1 SECONDS 


The conversion table given in Appendix B to “Standard 
Methods for Testing Petroleum and its Products,” for con- 
verting kinematic viscosity (centistokes) to Redwood No. I 
seconds has been amended by the Viscosity Panel of IP 
Sub-committee No. 6 on Lubricants, consequent upon the 
adoption on 1 July 1953 of 1-0038 cs at 20° C (68° F) as 
the standard value for the kinematic viscosity of water. 
Prior to that date, the agreed value was 1-0068 cs, so that 
a reduction of approximately 0-3 per cent is necessary on 
kinematic viscosity measurements determined by the for- 
mer method, IP: 71/52T. The new value for the kinematic 
viscosity of water has been adopted in IP 71/53T. Since the 
values for Redwood seconds obtained by IP 70 may be in 
error by 1 per cent, the Viscosity Panel has questioned the 
significance of amending the old table by an amount con- 
siderably less than the experimental error. For sake of con- 
venience to those who use the conversion table, however, 
the Panel has prepared the new table by multiplying the 
equivalent Redwood No. 1 seconds given to the first dec- 





imal place in the original table (page 566, 8th Edition, | 


“Standard Methods for Testing Petroleum and Its Prod- 
ucts,” 1947) by 1-0032 and rounding off to the nearest 
integer. 

The Panel has also considered the provision of a simple 
temperature factor so that the equivalent Redwood seconds 
at a temperature other than 70° F, 140°, or 200° F may be 
obtained. Unfortunately the equation reproducing the fig- 
ures for 70° F and 200° F with reasonable accuracy is a 
quadratic, namely 


Ry = Ryo 
1+ 1-95 X& 10* (¢ — 140) + 1-12 & 10° (t — 140) 


where R; is Redwood seconds at temperature ¢ and R,,, 
that at 140° F, so that no simple calculation is available. 





1J. F. Swindells, J. R. Coe, Jr., and T. B. Godfrey. “Absolute Vis- 
cosity of Water at 20° C,” Bur. Stand. J. Res. Wash., 1952, 48, 1-81. 

2Published in The Journal of the Institute of Petroleum, Vol. 39, 
No. 360, Dec., 1958, pp. 846-847; reprinted by permission of the Insti- 
tute of Petroleum. 
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" ; Equivalent Redwood No. I viscosity, sec oF ' Equivalent Redwood No. I viscosity, sec 
Kinematic Kinematic Babee a, 
viscosity, ¢s 70 F 140 F | 200F viscosity, ¢s 70 F 140 F 200 F 

4 35 36 | 36 50 204 205 209 
4°5 37 37 38 51 208 209 213 
5:0 38 39 39 52 212 213 217 
5°5 39 40 40 53 216 218 222 
6°0 41 41 42 54 220 222 226 
6°5 42 43 43 55 224 226 230 
7 43 44 44 56 228 230 234 
75 45 45 46 57 232 234 238 
8:0 46 46 47 58 236 238 242 
8°5 48 48 48 59 240 242 247 
9:0 49 49 50 60 244 246 251 
9°5 50 © 51 5] 61 248 250 255 
10 52 52 53 62 252 254 259 
11 55 55 56 63 256 258 263 
12 58 58 59 64 260 262 268 
13 61 62 62 65 264 266 272 
14 65 65 65 66 269 271 276 
15 68 68 69 67° 273 275 280 
16 71 72 72 68 277 279 284 
17 75 75 76 69 281 283 288 
18 78 79 80 70 285 287 293 
19 82 82 83 71 289 291 297 
20 85 86 87 72 293 295 301 
21 89 90 91 73 297 299 305 
22 93 94 95 74 301 303 309 
23 96 97 99 75 305 307 313 
24 100 101 103 76 309 311 318 
25 104 105 106 77 313 315 322 
26 108 109 110 7 317 319 326 
27 112 113 114 79 321 324 330 
28 116 117 118 80 325 328 334 
29 120 12] 122 81 329 332 339 
30 123 125 126 82 333 336 343 
31 127 129 131 83 337 340 347 
32 131 133 135 84 341 344 351 
33 135 137 139 85 345 348 355 
34 139 141 143 86 349 352 359 
35 143 145 147 87 353 356 364 
36 147 149 151 88 357 360 368 
37 151 153 155 89 362 365 ate 
38 155 157 159 90 366 369 376 
39 159 161 163 91 370 373 380 
40 164 165 167 92 374 att 385 
41 168 169 171 93 378 381 389 
42 172 173 176 94 382 385 393 
43 176 177 180 95 386 389 397 
44 180 181 184 96 390 393 401 
45 184 185 188 97 394 397 406 
46 188 189 192 98 398 401 410 
47 192 193 196 99 402 405 414 
48 196 197 201 100 406 410 418 
49 201 205 — 
Viscosities, over 100 cs, multiply by. ; 4°06 4°10 4°18 
































THE PETROLEUM ENGINEER, August, 1954 
















With Low Cost Purchased Electric Power at the reins, 


PETROLEUM ELECTRIC oil field power worries end. This Electrically Powered pump- 


ing unit in West Texas, for example, gives the operator con- 
POWER ASSOCIATION stant dependable service year around regardless of weather. 
And not only is LCP* dependable and clean, but it's the most 
economical oil field power obtainable. Hand over your power 
reins to LCP and end your own power worries. Contact your 
nearest Electric Power representative — today! 


*Low Cost Power f 


CALL YOUR NEAREST ELECTRIC SERVICE COMPANY FOR 
MORE FACTS OR ADDRESS YOUR REQUEST TO 
P. O. BOX 2771, DALLAS, TEXAS 
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AUTOMATIC AND 
MANUALLY OPERATED 
SHUTTERS . 
Pressure, vacuum or elec- 
tric driven, conserve pow- 
er under all operating 
conditions. 


STURDY CORE 

GUARD SCREEN 
Protects coil sections from 
falling objects; standard 
equipment on Units with- 
out shutters. 


HEADERS AND TANKS 
Fabricated steel tanks 
treated for corrosion re- 
sistance for every type of 
service. Coils designed 
for easy access to tube 
ends, 


LARGE, DEEP 

PLENUM CHAMBER 
Provides greater depth 
for even air distribution. 
Rigidly constructed of 
heavy gauge sheet steei 
and angle iron channels. 


TOTALLY ENCLOSED 

FAN-COOLED 

BALL BEARING MOTOR 
Includes squirrel cage; 3 
phase, 60 cycle, at 220 V. 
Totally enclosed fan- 
cooled motors for belt 
driven Units, 


; STANDARD V-BELT 

Standard sizes of V-type 
belts are used for motors 
or engine power take-off. 


3-10 GROOVE 

V-SHEAVE PULLEYS 
Standard sizes of 3 to 10 
groove Y-sheave pulleys 
are used depending upon 
operating requirements, 


CoRP., Supply Div., 106 


‘tive, Agricultural, 
and Diesel Engine 





i Shell and Tube 
ci Heat Exchongers 





THERE'S NO SUBSTITUTE 
FOR YOUNG QUALITY! 








Provides economical replaceable 
COOLING AN Be Bice, wk 
CONDENSING UNITS 


for cooling water, oil, gases 
condensing steam and vapors 


“HE eee core Young Monofin Core 







deed tbddédéditbeldiiltttédl 






Tube and Plate Fin Core 


Coils supplied for any operating 
pressure. Available in plate fin, 
monofin or spiral fin construc- 
tion. 


Young HC Units 
combine the... 7{ \ 


Efficiency of vertical air discharge 





Economy of compact Young design 


Vibration-free Tripod Mountings 


Independently mounted fans on’special tri- 
pods completely eliminate fan vibration, a 
major cause of core failures. 


Versatility of multiple unit combinations 


OIL FIELD DISTRIBUTORS: J. R. MEEK CO., 1341 S. Boston St., Rm. 109, Tulsa, and F. C. WALZ, 301 Irving St., Denver * FLOURNOY & 
EVERETT, INC., 9346 Stamps Ave., Downey, Calif. * HAROLD J. YOUNG, 206 Montgomery Bidg., Muskegon * JONES & LAUGHLIN STEEL 


Main St., Bradford, Penn.; Union Commerce Bidg., Cleveland; 401 Liberty St., Gateway Center, Pittsburgh; Clarks- 


burg, West Virginia.—Other Representatives in Principal Cities 


Heat Transfer eae re oe Heating: Coslilad, ‘Aik Comdibiesion 
‘for H try. 
Application. . Products for Home ond . ry 


YOUNG RADIATOR COMPANY DEPT. 214-H, RACINE, WISCONSIN e PLANTS AT RACINE, WIS. AND MATTOON, ILL. 
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Automotive and Unit ” Convector z “YAC"" Air Heating and **HC"’ Cooling ond 
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Data For Estimating Kraft Paper Requirements for Wrapping Pipe Lines 


























Pipe size, in. Kraft wrap in squares 
Nominal Outside diameter, in. Lap, in Recommended width, in. Per mile Per 1000 ft. 

2 2.375 % 4 41.6 7.9 

2% 2.875 Vv 4 49.5 9.4 

3 3.5 oo 4 59.4 11.3 

3% 4. ¥ 4 67.3 12.8 

4 4.5 y 4 75.2 14.2 

4b 5. ¥% 4 83.2 15.8 
4b 5. ¥% 6 80.0 15.2 
5 5.563 4% 4 97.0 18.4 

5 5.563 MO 6 88.6 16.8 

6 6.625 % 6 105.0 19.9 

7 7.625 % 6 120.0 22.7 

8 8.625 eo 9 132.0 25.0 

8 8.625 34 9 135.3 25.6 

9 9.625 vo 9 147.0 27.9 

9 9.625 34 9 154.5 29.3 
10 10.75 \% 9 164.0 31.1 
10 10.75 a4 9 167.5 31.7 | 
11 11.75 ¥ 9 179.0 33.9 

11 11.75 34 9 183.0 34.7 

12 12.75 % 12 190.9 36.2 

12 12.75 % 12 194.6 36.9 

13 14. ¥% 12 209.2 39.6 

13 14, 34 12 213.4 40.4 

14 15. 34 12 228.0 43 .2 

14 15. 1 12 232.5 44.0 
— 16. 7A 12 243.3 46.1 
— 16. 1 12 247.8 46.9 
_ 18. 34 12 272.0 51.5 

_ 18. 1 12 278 .3 §2.7 

— 20. 1 18 301.0 57.0 
— 22. 1 18 331.0 62.7 

_ 24. 1 18 361.0 68.4 

™ 26. 1 18 390.1 73.9 

— 28. 1 | 18 420.0 79.6 
— 30. 1 18 445.0 84.3 

— 31. 1 | 18 458 .0 86.9 

_ 32. 1 | 18 476.0 90.2 
— 34, 1 18 508.0 96.4 

~ 36. 1 | 18 540.0 102.3 

















Note: Kraft paper is available in 40 lb, 50 lb, and 60 lb weights an! the standard diameter of the rolls is 9 in. in any of the three 
weights, which works out an average of 1311 ft per roll of 40 Ib; 1050 ft per roll of 50 lb, and approximately 873 ft per roll of 60 lb. 





Courtesy Perrault Equipment Company. 











Electrode Sizes for Pipe Line Welding 





P 615.322.2 


























Roll Welding Without Back-Up Ring Position"Welding Without Back-Up Ring 
Size, in. Stringer bead, in. | Second bead, in. | Third bead, in. | Stringer bead, in. | Second bead, in. | Third bead, in. 
4 5 763 Y% ‘cane ae, 
6 5 M4 \% 3% AS) 4% 
8 Ye or 346 YG 4 or % 3469 242 346 
10 % or 3% 4 4 or % Ye 42 346 
12 342 or 3% MY 4 or % 40 42 %46 
14 362 or 346 \% \y or % 462 ro) 446 
16 Yq or 3% Y% 4 or 4% 42 Ye 346 
18 2 or 3% M4 V4 or % 5% 349 346 
20 342 or 3% \% 4 or % eo) 42 346 
22 %% or 3% YY 4 or %& 56 Ao) 6 
24 542 or 3% YY 4 or % 54 ho) $46 
26 2 or 3%6 Y% \% or %& Y% 52 46 
30 % or H% MY \% or %& 542 42 $46 




















Position welding with back-up ring: Use 3% in. rod for all beads on all sizes of pipe. 
Note: Use 3% in. electrode on additional beads when necessary. 
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is genuine 


Control 







There are no overstated claims about 
Cutler-Hammer Oil Country Pump- 
ing Control. To design and build it, 
we went to the oil country. We 
talked to oil men. We saw what was 
happening, because of heat, dirt, 
lightning, etc., what was lacking, 
what was needed. 

Listen to this: Silver aluminum 
case finish to bounce the sun rays 
off. Ventilating openings top and 
bottom to create a chimney draft 
that carries heated air away. Con- 
tacts ‘‘out in the open” to radiate 
heat. Louvred, screened and baffled 
openings to shut out dust and dirt, 
and bugs. Vertical contacts to shed 
dust. Neoprene gasketed timer mech- 
anism; an excess torque clock motor 
that “ticks” along even if dust 
gets in. 

Three coil overload protection 
where single phasing is a problem; 





Cutler-Hammer Program 
Time Switch gives automatically 
scheduled pumping, set 

up easily by means of pull 
tabs—one for each 15 minute interval. 





otherwise standard two-coil. Under- 
voltage relays for manual restart- 
ing; automatic “‘all-at-once”’ or stag- 
gered starting; or easy change from 
one to the other. 

Easy on-off sequence changes, in 
15 minute increments, giving you 
any sequence you want. Automatic 
day omission is optional. 

Unit lightning arresters that tell 
you which one is blown—yet don’t 
blow up the mechanism too. 

These are just some of the fea- 
tures that make Cutler-Hammer the 
most popular control throughout 
the oil fields, from Pennsylvania to 
the Gulf and the Pacific. Try it once, 
you'll use it always. 

CUTLER-HAMMER, Inc., 
1459 St. Paul Avenue, Milwaukee 1, 
Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto, 
Ontario. 


MEMBER AMERICAN PETROLEUM INSTITUTE 


To obtain more information on products advertised see page E-43THE PETROLEUM ENGINEER, August, 1954 

































Cutler-Hammer 9589 
Oil Well Pumping Con- 
troller with 3 coil over- 
load protection and 
time delay relay. 


Day-omission feature 
—for non-operation 
any selected days of 
week. 
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Pipe size, in. In squares In 400 ft. rolls | In 800 ft. rolls | In 1000 ft. rolls | In 1200 ft. rolls 
| 
~T Outside a in 7" | | 
diameter | Lap, | Width, Per 1000 | Per 1000 | Per 1000 Per 1000 | Per 1000 
Nominal in. in. in. Per mile | ft. Per mile ft. Per mile ft. Per mile ft. Per mile ft. 
2 2.375 ¥ 4 41.6 7.9 31.2 5.9 15.6 3.0 12.5 2.4 10.4 | 2.0 
2% 2.875 ¥% 4 49.5 9.4 37.1 7.0 18.6 3.5 14.8 2.8 12.24 2:3 
3 3.5 % 4 59.4 11.3 44.5 8.4 22.3 4.2 17.8 3.4 | 14.8 2.8 
3% 4, Y 4 67.3 12.8 50.5 9.6 25.3 4.8 20.2 3.8 16.8 3.2 
4 4.5 ly 4 75.2 14.2 56.3 10.7 28.2 5.4 22.5 4.3 18.8 3.6 
4b $. yy 4 83.2 15.8 62.5 11.8 31.3 5.9 25.0 4.7 | 2.8 3.9 
4b 5. oe 6 80.0 15.2 40.0 7.6 20.0 3.8 16.0 3.0 | 13.3 2.5 
5 5.563 34 4 97.0 18.4 72.6 | 13.8 36.3 6.9 29.3 5.5 24.2 4.6 
5 5.563 ¥ 6 88.6 16.8 44.3 | 8.4 22.2 4.2 Wa 3.4 1448 | 2.8 
6 6.625 % 6 105.0 | 19.9 52.5 10.0 26.3 5.0 21.0 4.0 ws | 3.3 
7 7.625 % 6 120.0 | 22.7 60.0 11.4 30.0 ey | 24.0 4.6 20.0 | 3.8 
S 8.625 4 9 132.0 25.0 44.0 8.3 22.0 4.2 17.6 3.3 14.7 | 2.8 
8 8.625 34 4 135.3 25.6 45.2 8.6 22.6 4.3 18.1 3.4 15.1 | 2.9 
9 9 9.625 % 9 147.0 27.9 49.0 9.3 24.5 4.7 19.6 | 16.3 3.1 
ne 9 9.625 34 9 154.5 29.3 51.5 9.8 25.8 4.9 20.6 3.9 17.2 | 3.3 
rs 10 10.75 % 9 164.0 31.1 54.7 10.4 27.4 5.2 21.9 4.2 8.2 | 3.5 
nd 10 10.75 34 9 167.5 31.7 55.8 10.6 27.9 5.3 22.3 4.2 8.6 | 3.5 
11 11.75 ve 9 179.0 33.9 59.7 11.3 29.9 5.7 23.9 4.5 19.9 3.8 
1] 11.75 34 9 183.0 34.7 61.0 11.6 30.5 5.8 24.4 4.6 20.3 3.9 
12 12.75 yy 12 190.9 36.2 47.7 9.0 23.9 4.5 19.1 3.6 15.9 3.0 
12 12.75 34 12 194.6 36.9 48.7 9.2 24.4 4.6 19.5 3.7 16.2 | 3.1 
13 14. 12 209.2 39.6 52.3 9.9 26.2 5.0 21.0 4.0 17.4 | 3.3 
13 14. 34 12 213.4 40.4 53.4 10.1 26.7 | 5.1] 21.4 4.1 17.8 3.4 
14 15. 34 12 | 228.0 | 43.2 57.0 10.8 28.5 | 5.4 22.8 4.3 19.0 | 3.6 
0 14 15. 1 12 | 232.5 | 44.0 58.2 11.0 29.1 | 5.5 23.3 4.4 19.4 3.4 
— 16. 34 12 243.3 | 46.1 60.9 11.5 30:5 | 5.8 24.3 46 | 23 3.8 
q Ts 16. 1 12 247.8 46.9 62.0 11.8 31.0 5.9 24.8 4.7 20.7 | 3.9 
i = 18. 34 12 272.0 51.5 68.0 12.9 34.0 6.5 27.2 5.2 27 1} 43 
— 18. 1 12 278.3 52.7 69.6 | 13.2 34.8 6.6 27.8 5.3 23.2 4.4 
— 20. 1 18 301.0 57.0 50.2 9.5 25.1 | 4.8 20.1 3.8 16.7 | 3.2 
_ 22. 1 18 331.0 62.7 55.2 10.5 27.6 5.3 22.1 4.2 18.4 | 3.5 
— 24. 1 18 361.0 68.4 60.2 11.4 00:4 | 5.7 24.1 4.6 20.1 3.8 
— 26. 1 18 390.1 73.9 65.0 12.3 3.5 | ° 6.2 26.1 4.9 21.7 4.1 
_ 28. 1 18 420.0 79.6 70.0 3.3 35.0 | 6.7 28.0 5.3 23.3 4.4 
= 30. 1 18 445.0 84.3 74.2 14.1 37.1 7.1 29.7 5.6 24.7 4.7 
P| — 31. 1 18 458 .0 86.9 76.4 14.5 38.2 7.3 30.5 5.8 25.5 | 4.8 
= _ 32. 1 18 476.0 90.2 m4 | ba 39.7 7.6 31.7 6.0 26.5 5.0 
— | 34. l 18 508.0 96.4 | 84.7 16.1 42.4 8.1 33.9 6.4 2.2 | 5.4 
_ 36. 1 18 540.0 102.3 90.0 | 17.1 45.0 | 8.46 36.0 6.8 30.0 | 5.7 
| 
| | 
| Packaging Information on Glass 
(7 — eee OSL SSE ae tO ee ae 2 ae 
yy Length of rolls............... ae 400 ft 800 ft 1000 ft 1200 ft 
Squares per box (all widths)... mes? eas 12 sqs. 24 sqs. 30 sqs. 36 sqs. 
Diameter of rolls (in inches). . . . , ; te eae 12 in 15 in 171% in 18 in 
Weight of full box...... — ree 16 Ib 29 Ib 33 Ib 37 Ib 
INS Re oe akc’ ents 12x12x30! 4 15x15x3614 18x18x3614 18x18x36)4 
Cube of box.......5...... ; esc: SA Sate 3.02 cu. ft 4.7 eu. ft 6.8 cu. ft 6.8 cu. ft 
Width of glass......... Haass Racor oe, 3 in 4 in 6 in 9 in 12 in 18 in 36 in 
Number of rolls per box........ Res Bi, pee EAE ce eae 12 9 6 4 3 2 
Courtesy Perrault Equipment Company. r 
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OIL and GAS TRADE NEWS 





TV Equipment Made Available 


The General Electric Company has an- 
nounced it is ready to supply color TV 
systems for closed circuit use in educa- 
tion, business and industry. Pictures are 
not broadcast with this equipment as they 
are from a commercial TV station, but are 
“piped” from the TV camera through co- 
axial lines or over microwave relays to 
home-type receivers or large screen TV 
projectors. 


Lummus Division Changes Name 


The Lummus Company has announced 
a change of name for its piping division 
from the Western Piping Supply Division 
to the Fabricated Piping Division. Plant 
and general sales office locations have not 
been changed. 


Fellowship Is Available 


The Lane-Wells Company Fellowship 
established at The University of Texas in 
1952 is available for appointment Septem- 
ber 1 of each year. The appointment is for 
12 months. The stipend is for $1500. 
Holder of the fellowship will be a candi- 
date for the degree of Master of Science 
in Petroleum Engineering. Requirements 
for admission may be obtained from the 
Dean of the Graduate School. 


Worthington Delivers Engine 


Worthington Corporation has delivered 
a supercharged spark ignition gas engine 
to the Houston, Texas, Water Works. The 
new engine, built by Worthington Cor- 
poration’s Buffalo works, is rated at 980 
hp at 600 rpm. 


New Division Formed 


Formation of a new application engi- 
neering division within the company’s 
engineering department has been an- 
nounced by Morse Chain Company. The 
new division will be headed by Ralph E. 
Cherry, former executive engineer of the 
Morse Detroit, Michigan, plant. 





J. J. Pike, president of the Republic Supply Company of Cali- 
fornia and Paul Courtney, president of Unit Rig and Equipment 
Company, complete arrangements for exclusive California dis- 
tributorship of Unit Rig equipment by Republic. 
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New Camco Inc. home office and plant on Ardmore Street, just south of Old Spanish 
Trail in Houston, Texas. The office building is of modern fire proof construction with 
brick and tile walls and year round air conditioning. Plant building has approximately 
22,000 sq ft of floor space. Building will cost approximately $200,000. 


Roebling Produces Cable 


John A. Roebling’s Sons Corporation 
has announced the company is in full 
commercial production of tellurium alloy 
lead sheath cable. Cable sheaths made of 
this alloy are said to possess stabilized 
bending and creep resistant properties 
of superior quality. 


J & L Opens Two Stores 


Jones and Laughlin Steel Corporation, 
supply division, has opened two new 
stores. One store is in Paintsville, Ken- 
tucky, and is under the supervision of 
H. E. Wagner, district sales manager of 
the eastern district. Paul Somerville will 
manage the store. He was transferred to 
Paintsville from Pineville, West Virginia. 

The other store was opened in Wor- 
land, Wyoming. This store will be under 
the supervision of M. A. Park, district 
sales manager of the company’s north 
rocky mountain district. B. J. Gough will 
be manager of the store. 


U.S. Rubber Forms Agreements 


United States Rubber Company has 
completed a marketing arrangement with 
California Oil Company of Perth Amboy, 
New Jersey, for the sale of U. S. Royal 
and Fisk passenger car and truck tires. 
Two full lines of tires, as well as bat- 
teries and otHer automotive accessories 
will be made available by the oil com- 
pany to distributors handling its gasoline 
and oil products. 


Tank Facilities Revamped 


Master Tank and Welding has an- 
nounced the revamping of its production 
facilities and can now fabricate practically 
all types of tank heads. Fabrication of 
heads were formerly sub-contracted. 


Kennametal Appoints Agency 


Kennametal, Inc., has appointed 
Ketchum, MacLeod & Grove, Inc., Pitts- 
burgh, Pennsylvania, to handle its adver- 
tising and public relations. 





Morse G. Dial, Union Carbide and Carbon Corporation presi- 
dent, accents the Award of Honor for UCC’s accomplishments 
in safety during 1953 from Ned Dearborn, president of National 
Safety Council. Award is for decrease in accident rates. 
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Trade News 





Haiti Dealer Appointed 


Haytian Tractor and Equipment Com- 
pany has been appointed exclusive repre- 
sentative for De Laval Steam Turbine 
Company products in the Republic of 


Haiti. 


H. K. Porter Buys Pioneer 


H. K. Porter Company, Inc., has an- 
nounced acquisition of Pioneer Rubber 
Mills, Inc., largest manufacturer of in- 
dustrial rubber products on the Pacific 
Coast. Announcement was made by Por- 
ter’s president, T. M. Evans, who stated 
that the new acquisition would become 
part of the Quaker Rubber Corporation, 
one of H. K. Porter Company’s nine 
divisions. 


Lane-Wells Opens Branch 


Lane-Wells has opened its third branch 
in Montana. Bill R. Edmisson, operator- 
in-charge, was transferred from Cody, 
Wyoming. The other two Montana 
branches are in Glendive and Billings. 


Drilling Company Formed 


Petroleum Drainholes Drilling Corpo- 
ration of Houston, Texas, has been or- 
ganized to bring into the Mid-Continent 
area the tools and methods of the ODDCO 
system of drainhole drilling. The new 
company has an exclusive license and 
franchise to operate these tools in Texas, 
Oklahoma, Louisiana, Arkansas, and New 
Mexico. 

Principals in the organization are 
Howard S. Cole, III, and Carey B. O’Con- 
nor, independent oil operators of Hous- 
ton, and William E. Leece, formerly of 
the MACCO Corporation of California. 

The company has its main office at 
1404 City National Bank Building, Hous- 
to, and a branch at Heymann Oil Center, 
Lafayette, Louisiana. Other branch of- 
fices will be opened in Midland and 
Wichita Falls, Texas, and Shreveport, 
Louisiana, it is announced. 


Caterpillar Builds Plant 


Caterpillar Tractor Company is build- 
ing a factory at Decatur, Illinois. The 
800,000 sq ft plant will occupy a 423- 
acré site northeast of Decatur and will be 
in production bv late 1955. The new fac- 
tory will produce motor graders and 
wheel-type tractors now beine mannfac- 
— at the company’s Peoria, Illinois, 
plant. 


Supply Company Formed 


The Frank Wheatley Supply Company, 
specializing in oil industry supplies and 
equipment, has recently been formed in 
Tulsa, Oklahoma. Announcement was 
made by Frank Wheatley, Jr., president 
of the new firm. 

Officers of the firm include: Huber 
Dve, vice president and general manager; 
Gus Baker, vice president, and Clarence 
Hunter, secretarv-treasurer. Representa- 
tives are: Harold Putnam and John Fitz- 
patrick. Tulsa; and Lloyd Gray, Bartles- 
ville, Oklahoma. 


Rector Appoints Dealers 


Rector Well Equipment Company, Inc., 
has appointed the Continental Supply 
Company, The Mid-Continent Supply 
Company, and The Oil Well Supply Divi- 
sion of United States Steel Corporation 
as foreien sales representatives for all 
Rector products. Rector casing and tub- 
Ing heads, cementing equipment, float- 
Ing equipment, christmas trees, and rec- 
torseal will be handled by the companies. 
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1. Induced- 
draft towers 





2. Forced- 
draft towers 








3. Cooling and 
condensing units 


4. Air coolers 


AEROMAS 
First choice 


Ask the manufacturer . . . ask the 
user... what fan he prefers for his 
cooling equipment. Chances are 
he’ll say Aeromaster. 


Why? Because he knows from 
experience that Aeromaster Fans 
can be relied upon to give good 
service. 

Aeromaster Fans are precision- 
engineered, adapted from high 
speed aircraft propellers. They 
have adjustable blade pitch and 
anti-flutter design . . . therefore, 
require less horsepower. And they 
last longer too, thanks to the 
exclusive Aeroloid blade coating 
to resist acids and alkalies, abra- 
sion and weather. Overall result: 








" KOPPERS, 






METAL PRODUCTS DIV. 
e KOPPERS COMPANY, 
INC. eBALTIMORE, MD.e 
This Koppers Division also 
supplies industry with Fast's 


KOPPERS COMPANY, 


Couplings, American Ham- PONS 6. 66 0cesaniewes 
mered Industrial Piston and 
Sealing Rings, Koppers Elec- TOO: ciccac0sesseneee 
trostatic Precipitators and 
Gas Apparatus. Engineered 
Products Sold with Service 

PRY. ccoccvecceseveves 


To obtain more information on products advertised see page E-43 


TER FANS 


Aeromaster Fans give more cooling 
at lower cost. 

Available in 4, 6, or 8 blade 
styles, in diameters of 5 to 24 ft., 
with capacities up to 1,000,000 
cubic feet per minute, all Aero- 
master Fans are fully guaranteed. 

Koppers also has trained engi- 
neering specialists available in 
principal cities, insuring prompt, 
expert Aeromaster Fan service. 
And Koppers is always ready to 
consult with you on special fan 
problems. Next time you plan a re- 
placement of present fans, specify 
Aeromaster. When you consider 
new equipment, call on Koppers 
... always eager to be of service. 


-denemasten’ Fans 


—=MAIL COUPON TODAY FOR COMPLETE INFORMATION == 


INC., Aeromaster Fans, 228 Scott St., Baltimore 3, Md. 


Gentlemen: Please send me detailed information on Aeromaster Fans for 


ot wane (name and type of equipment to be cooled) 


COCO eee eee eee eee eee eee eee HEHEHE EHH HEHE EES 
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GOING FISHING? .. CALL YOUR FRIEND! 


*® Competent Operators 

® Rotary Fishing Tool Service 

® Spang Cable Tools ® Drill Pipe 

* Blow Out Preventers ® Rentals 

® Complete Oil Field Machine Shop 


ACME’S 
ah yelin LCmmelale| 


RENTAL TOOL 
SERVICE IS 


fo) 40) le) Taran 4 
Phone MElrose 7-2426 


WICHITA FALLS 
Phone 3-1910 















FRANCE 


To endure in critical operating 
conditions, Power Piston Rings 
must be engineered, produced to 
withstand constant pressure and 
develop greater power. 


The Centrifugal Casting and “Heat 
Tensioning” methods used by 
France have proved: here are 
Piston Rings that assure you longer 
life and efficient oil control with no 
warping or loss of tension in service. 


SPECIFY FRANCE POWER 
PISTON RINGS 














Write for MAXIM 
Complete —— 
Information } in our NEW PLANT 








FRANCE PACKING COMPANY 


Trade News 












9925 Bustleton Ave., Philadelphia 15, Pa. 
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Foxboro Company’s new branch factory erected in Dallas, Texas. The building is located 
on a 34-acre site with a 500 ft frontage on Northwest Highway. The new building, with 
its air conditioned sales offices and completely equipped shop and warehouse, provides 
twice the space of Foxboro’s former Dallas facilities. Building was designed to accom- 


modate any future expansion. 


Dresser Sells Kobe, Inc. 


Dresser Industries, Inc., has announced 
the sale of one of its operating units, 
Kobe, Inc., Division of Dresser Equip- 
ment Company. Principals in the pur- 
chase were a group of investors headed 
by C. J. Coberly, inventot of the Kobe 
hydraulic pumping process and founder 
of the company. 


Oilwell Opens Branch Store 


Opening of a new branch store by U. S. 
Steel’s Oil Well Supply Division at Vir- 
den, Manitoba, Canada, has been an- 
nounced. Manager of the new facility is 
Thomas J. Wilson, former field repre- 
sentative at “Oilwell’s” Wetaskiwin, Sas- 
katchewan, Canada store. 


Gulf Coast Agent Appointed 


The industrial division, Drayer-Han- 
son, Inc., Los Angeles, California, has 
announced the appointment of the Mott 
Company at Houston, Texas, as Gulf 
Coast representative. The Company, will 
concentrate on industrial heat exchange 
equipment and boiling point engine cool- 
ing systems. 


Maintenance Film Released 


A new motion picture on Productive 
Maintenance showing industry how to get 
the most productivity out of existing 
facilities has been announced by the Gen- 
eral Electric Company. The 25-minute 
production, titled “Productive Mainte- 
nance,” dramatizes the concept and 5- 
step plan of Productive Maintenance. 





Cooper-Bessemer Corporation’s chief engineers gather to celebrate the 90th birthday of 
their oldest engineering associate, James H. Debes. Hewitt A. Gehres, director of engi- 
neering, was chief engineer from 1920 to 1935. James H. Debes was chief engineer from 
1898 to 1920 and Ralph L. Boyer is currently vice president and chief engineer. 


Floridin Company Moves Offices 


Floridin Company has announced the 
establishment of new executive and ad- 
ministrative offices at Tallahassee, Flor- 
ida. A branch sales office will be main- 
tained at Warren, Pennsylvania, former 
headquarters. 


U.S. Steel Releases Film 


The design and use of wire rope are 
pictured in Technicolor in the United 
States Steel Corporation’s motion picture, 
“Speaking of Wire Rope.” Film is being 
offered free of charge to customers, indus- 
trial organizations and Rotary, Kiwanis, 
Lions, Chambers of Commerce and other 
luncheon groups. 


Aerofin Moves to New Plant 


Aerofin Corporation has moved to a 
new plant at 101 Greenway Avenue in 
Syracuse, New York. The new plant con- 
tains 80,000 sq ft of production space on 
one floor, and occupies a 6-acre plot adja- 
cent to the New York Central main line. 
It is also convenient to the North-South 
and East-West truck routes. 


BS&B Holds Plant Tour 


Black, Sivalls & Bryson, Inc., was re- 
cently host to 150 bankers, investment 
dealers, and insurance executives for an 
inspection tour of its general offices and 
plant in Kansas City, Missouri. Purpose 
of the get-together was to give an ac- 
counting of recent capital expenditures to 
representatives of the companies who 
have participated in company financing. 
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TRADE PERSONALS 




















G. B. Coale 


K. O. Williamson 


» George B. Coale has been appointed 
general manager of the Baroid sales di- 
vision, National Lead Company, succeed- 
ing George L. Ratcliffe, vice president of 
National Lead Company. 

Coale graduated from the Naval Acad- 
emy with the class of 1927. Coale was 
chief engineer for the National Lead 
Company before his recent appointment. 


> Kenneth O. Williamson has been named 
sales manager for Osgood-General’s line 
of excavators and materials handling 
equipment. He succeeds James S. 
Fortiner, who has resigned. Williamson 
had served as division sales manager in 
several territories before his appointment. 


» E. J. Tribble, former works manager of 
Harrison, New Jersey, works, has been 
named assistant vice president in charge 
of manufacturing of the Worthington 
Corporation. A. M. Tullo will assume 
responsibilities as works manager of the 
Harrison works, and L. E. Hammer will 
take over Tullo’s former post as Wellsville 
works manager. 

Tribble graduated in 1927 from the 
University of Colorado. Two years later, 
after obtaining his MS from the Univer- 
sity of Pennsylvania, he joined Worthing- 
ton Corporation. Tullo joined Worthing- 
ton in 1923. He served in various super- 
visory capacities until his appointment in 
1945 as assistant works manager, Har- 
rison works, which post he held until 
named Wellsville works manager in 1951. 
A graduate of the University of Pitts- 
burgh, Hammer joined the company in 
1943 as assistant works manager of the 
Moore Steam Turbine division. 


> C. Lee Emerson has been named gen- 
eral sales manager for the Kaiser Steel 
Corporation. Prior to. his new appoint- 
ment, Emerson was southern district sales 
Manager with headquarters in Los 
Angeles, California. A graduate of the 
University of California, Emerson joined 
the Kaiser organization in 1942 as ma- 
terials engineer at the Richmond Ship- 
yards. 

Jack J. Carlson has been appointed 
assistant to the vice president and gen- 
eral manager of Kaiser Steel Corporation. 
Carlson joined Kaiser Steel Corporation 
in 1944 in a sales capacity. A graduate of 
the University of Chicago, Carlson was 
was formerly associated with Inland Steel 
Company of Chicago. 


> J. E. George has been promoted divi- 
sion sales engineer at the Mid-Continent 
Supply Company’s outlet in New York, 
New York. George formerly served the 
company as a city salesman at the Mid- 
Continent New Orleans, Louisiana, store. 





L. C. Ball 


> Louis C. Ball has been named vice 
president and assistant to the president of 
Johnston Testers, Inc. He was formerly 
regional manager of Rheem Manufactur- 
ing Company. Before joining Rheem, Ball 
was for six years associated with the 
Henry J. Kaiser organization.. A graduate 
of the University of Nebraska, with a BS 
degree in geology, Ball’s first job was 
with the Aluminum Company of America. 


E. W. Johnson 


> E. W. Johnson has been named man- 
ager of process pump sales for U. S. 
Steel’s Oil Well Supply Division with 
headquarters at Dallas, Texas. 

Johnson joined Oilwell in October, 
1950. Prior to joining Oilwell he was 
associated with The University of Texas, 
Gulf Oil Corporation, The Texas Com- 
pany, and National Transit Pump Com- 
pany. Johnson is a graduate of Texas Uni- 
versity, with a degree in mechanical 
engineering. 


> E. E. “Bill” Williams, export representa- 
tive for Technical Oil Tool Corporation, 
has left on an extended trip to England, 
France, Italy, Germany, the Middle East, 
Far East, and the Near East. He will 
render technical assistance on the Totco 
line, and introduce the new Totco me- 
chanical directional recorder in these 
areas. 


> R. G. Clark has been appointed district 
sales manager for communication prod- 
ucts in south central Texas for The Gen- 
eral Electric Companv. He was formerly 
affiliated with Alcoa Steamship Lines and 
Shell Oil Company. Clark attended 
Tulane University. 


>» Fenmore E. Dunn has been named gen- 
eral manager of Worthington Corpora- 
tion’s reorganized Vertical Turbine Pump 
division. Dunn’s responsibilities will in- 
clude product and application engineer- 
ing, as well as the manufacture and sale 
of the vertical turbine pumps. 


> Tom Crain has joined the McEvoy 
Company as sales and service engineer 
in the New Orleans and Mississippi River 
delta areas. Before joining McEvoy Com- 
pany, he spent 12 years in New Orleans 
and the Harvey areas with associated 
companies in the oil industry. 


> Chester J. Noonan, vice president of 
United States Rubber Company, has been 
appointed to the newly created position 
of executive general manager of two op- 
erating divisions of the company. Noonan 
will be responsible for the operations of 
the footwear and general products divi- 
sion and the mechanical goods division. 
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> Warren P. McKenna has joined Hill 
and Christopher advertising agency in 
Los Angeles, California. He will serve on 
the plans board and as account executive 
for several Hill and Christopher clients. 
McKenna is an electrical engineering 
graduate of M.I.T. 


> D. A. Vandenburg has been appointed 
manager of the newly created southwest 
division of Fluid Packed Pump Company. 
Vandenburg will be assisted by “Bill” 
Bonner, Jr., who has been appointed man 
ager of the West Texas, New Mexico dis- 
trict. Woodrow Satterwhite is managing 
the East Texas, Shreveport, Louisiana, 
district which serves North Louisiana and 
Arkansas. 

Ledford Smith will manage the North 
Texas and Panhandle district. Jack 
Clements has been made division man- 
ager in charge of all Canadian operations. 
M. W. Curtis has been appointed north- 
west division manager with headquarters 
at Casper, Wyoming. 

The following men have been trans- 
ferred: Ray Green from Duncan. Okla- 
homa, to El Dorado, Kansas. and Roy 
Fitts from Seminole, Oklahoma, to 
Duncan, Oklahoma. 

Additions to the sales force include: 
Ray Brown. Kermit, Texas: Orville Zicke- 
foose, Snyder, Texas; Holver Hanson, 
New Iberia, Louisiana; Curtis Green, 
Seminole, Oklahoma; Jack Upchurch, 
Fairfield. Mlinois. and Hugh Newcomb, 
Grayville, Illinois. 


> Dr. Wesley C. Stoesser, a research 
chemist in the Benzene products labora- 
tory of The Dow Chemical Company, has 
been advanced to the rank of research 
specialist. Stoesser, a graduate of the Uni- 
versity of Buffalo and the University of 
Iowa. began his Dow career in Midland 
in 1928, 


W. O. Johnson 


> W. O. “Mike” Johnson has been ap- 
pointed sales engineer at McCullough 
Tool’s Healdton, Oklahoma branch. He 
was formerly stationed at Oklahoma City. 
Elmer E. Watts has been appointed sales 
engineer at the Sherman, Texas, branch. 
A graduate of Houston University, Watts 
joined the company in 1948. 


L. E. Watts 


>» William H. Evans has been appointed 
a vice president of Diamond Alkali Com- 
pany. John W. Mantz was named general 
manager of the newly-created Silicate, 
Detergent, Calcium division. 

L. T. Welshans has been appointed gen- 
eral manager of the newly-created Cement 
and Coke division. C. R. Brown, succeeds 
Mantz as assistant general manager of 
Diamond’s Painesville plant. Robert Mc- 
Connell was named manager of industrial 
relations at Painesville. 


> T. E. “Tom” Bryant has been promoted 
to the position of manager of Iverson 
Supply Company’s Kermit, Texas, store. 
Bryant was previously field salesman out 
of the Farmington, New Mexico, store. 
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R. K. Grobholz 


E. W. Theilig 


> R. K. Grobholz has been appointed 
manager of the reciprocating pump sales 
section at Oil City, Pennsylvania, for 
Worthington Corporation. Grobholz at- 
tended Virginia Polytechnic Institute and 
is a graduate of Newark College of Engi- 
neering. He joined the company as a test 
engineer in 1943. E. W. Theilig has been 
named chief engineer of the power pump 
engineering department. Theilig joined 
Worthington’s Holyoke works in 1917 as 
an apprentice in the drafting department. 


> Thomas S. Kelly has been appointed 
manager of the Corpus Christi, Texas, 
“Oilwell” store. Floyd D. Weigers was 
named field representative at that city. 
Kelly joined “Oilwell” in 1952. He at- 
tended Southwest Texas State Teachers 
Collége. 


> C. L. (Bob) White has been appointed 
chief liaison engineer of The Hammarlund 
Manufacturing Company, Inc., White 
came to Hammarlund from R. B. Barnhill 
Associates of Baltimore. He is an elec- 
trical engineering graduate of Johns 
Hopkins University. 


> W. H. T. Furry has been named direc- 
tor of the Training and Education divis- 
ion of the Foxboro Company. He succeeds 
Malcolm B. Hall who recently completed 
40 years service with the firm. Furry, 
who joined the company in 1952 was 
formerly instrument training co-ordinator 
with Atlantic Refining Company. 


> Donnal F. Munzy has been named sales 
representative for U. S. Steel’s Oil Well 
Supply division at Maracaibo, Venezuela. 
Munzy joined “Oilwell” in 1953 as a 
storeman at Seminole, Oklahoma. 

Thomas M. Harvey, has been pro- 
moted to district engineer at Calgary, 
Alberta, Canada. 

A graduate of the University of 
Alberta, Harvey was employed by 
“Oilwell” in 1950. 

Bernard E. Gray has been appointed 
field representative at Wooster, Ohio. 
Gray joined “Oilwell” at its branch store 
at Newark, Ohio, in 1951. 

D. L. Wohlford, manager of “Oilwell’s” 
Snyder, Texas, store, has been named dis- 
trict representative at Midland, Texas. He 
will be succeeded at Snyder by Earl R. 
Boomer, field representative at Hobbs, 
New Mexico. Wohlford was employed by 
“Oilwell” in 1949. He is a graduate of 
Texas A. and M. College. Boomer joined 
“Oilwell” in 1948 at the Odessa, Texas, 
store. 


> Carl A. Maxwell has joined The 
Lummus Company as a power plant con- 
sultant. Maxwell was formerly associated 
with Babcock and Wilcox. 


> Ernest E. George has been named 
manager of magnetic products engineer- 
ing for Carboloy department of General 
Electric Companv. A graduate of Prince- 
ton University, George joined the com- 
pany in 1933 as a test engineer. 
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> S. Thomas Shimanski has been trans- 
fered by The Trane Company to a new 
branch sales office in Madison, Wiscon- 
sin. Shimanski, a graduate of Marquette 
University, has been associated with the 
Trane sales office in La Crosse, Wiscon- 
sin, since 1948. 


> Murray P. Ellis has been appointed 
southeastern territory sales representative 
for Pittsburgh Coke and Chemical Com- 
pany. Ellis is a graduate of the University 
of Iowa and prior to coming with the 
company had been employed by the 
Barrett Division, Allied Chemical and 
Dye Corporation. 

O. E. McCullough, Jr., will be in charge 
of a new division sales office in Dallas, 
Texas. He is a graduate of Southern 
Methodist University. 


> John P. DeHetre has been appointed 
assistant general manager of sales for 
The Youngstown Sheet and Tube Com- 
pany. Charles T. McClure succeeds De- 
Hetre as manager of Oil Country Tubular 
sales. Robert E. Hawley has been ad- 
vanced from assistant manager of Oil 
Country Tubular sales to manager of 
Line Pipe sales. 

D-Hetre joined The Youngstown Sheet 
and Tube Company in 1938 as an assist- 
ant field engineer. McClure joined The 
Youngstown Steel Products Company of 
California, a subsidiary of The Youngs- 
town Sheet and Tube Company, in 1947 
as a field engineer. Hawley joined the 
company as assistant consulting engineer 
in the water works division of pipe sales. 





R. F. Lay E. L. Miller 

> Robert F. Lay has been appointed 
assistant general sales manager of The 
Cooper-Bessemer Corporation. A gradu- 
ate of the University of Cincinnati, Lay 
became associated with Cooper-Bessemer 
in 1924. He was formerly chief engineer 
of the product division. Lay was previous- 
ly with the Elliott Company. 


Eugene L. Miller has been named assist- 
ant general manager. At the time of his 
promotion, Miller was supervisor of appli- 
cation engineering. He is a graduate of 
Oklahoma A and M with a degree in me- 
chanical engineering. 


> R. A. Carlson has been appointed vice 
president and manager of engineering for 
the Rockford Clutch Division of Borg- 
Warner Corporation. E. R. Williams, as- 
sistant sales manager, has been promoted 
to sales manager. F. C. Fager will succeed 
Williams as assistant sales manager. 


> Austin E. Fribance has been appointed 
chief engineer of the Rochester Manufac- 
turing Company. Fribance is a graduate 
of the Massachusetts Institute of Tech- 
nology. He joined Rochester in 1935. 


> William P. Heuser, manager of the 
boiler division, Henry Vogt Machine 
Company, has been elected president of 
the American Boiler Manufacturers As- 
sociation and Affiliated Industries. 
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>» James O. Donaldson, city representative 
at Midland, Texas, for U. S. Steel’s Ojl 
Well Supply division, has been named 
manager of the Odessa, Texas, store. 

Edward H. Bradley was named district 
representative at Healdton, Oklahoma. 
Harry H. Brown succeeds him as field 
representative at that city. Reaves E, 
Stearns is the new field representative at 
Pauls Valley, Oklahoma. 

Bradley attended the University of 
Oklahoma where he received a degree in 
business administration. He joined 
“Oilwell” in 1951. Brown attended the 
University of Oklahoma. Stearns attended 
Oklahoma Baptist University. 

Kendall E. Woods has been named dis- 
trict engineer for machinery and equip- 
ment sales at Oklahoma City, Oklahoma. 
Woods joined “Oilwell” in 1946 as a field 
engineer. He attended Phillips University 
at Enid, Oklahoma. 

James B. Doan has been promoted to 
district representative at Ventura, Cali- 
fornia. Doan will be responsible for sales 
in the Ventura part of the coastal district. 


> Dean Francis Gundy has joined the 
Oil Well Supply division of U. S. Steel 
Corporation as assistant district engineer 
for the North Texas district. Gundy is a 
graduate of the University of Oklahoma. 

James M. Robinson has been promoted 
to field representative at Parkerburg, West 
Virginia. Robinson joined “Oilwell” in 
1951 in Charleston, West Virginia. 

Michael Jaceby has been named man- 
ager of refinery and pipe line sales for 
Oilwell’s California area. A graduate in 
engineering from Duquesne University, 
Jacoby has been with the company since 
1917. 


>» Rod Davies and Stuart Maize have been 
appointed sales representatives for Wol- 
verine Tube Division of Calumet and 
Hecla, Inc. Davies was formerly plant 
engineer for Reynolds Metals. Maise will 
be assigned to the firm’s east-central dis- 
trict. 


> Robert N. Graham and William F. 
Reich, Jr., have been appointed executive 
vice presidents of Carbide and Carbon 
Chemicals Company. Graham entered 
Carbide’s employ in 1922 as a research 
chemist. Reich joined the company in 
1919 as a sales correspondent for Linde 
Air Products Company. 

N. C. Babcock, E. E. Fogle, and H. D. 
Kinsey have been appointed vice presi- 
dents. A graduate of Cornell University, 
Babcock joined the company in 1924. 
Fogle was graduated from Marietta Col- 
lege with a degree in chemistry. He joined 
the Carbide organization in 1930. Kinsey 
is a graduate of Roanoke College, and 
M.I.T. He joined Carbide as a cadet 
engineer in 1924. 

Donald B. Benedict has been appointed 
works manager. Benedict is a graduate of 
the University of Michigan. He joined 
Carbide in 1933. 


> R. E. Elmore has been promoted to 
assistant manager of machinery sales at 
the Fort Worth, Texas, general offices of 
Mid-Continent Supply Company. Elmore 
was machinery manager of the Houston. 
Texas, division. Elmore attended North 
Texas Agricultural and Texas A. and M. 
Colleges. 


> Charles Bronaugh has recently joined 
the sales staff of Standard Magnesium 
Corporation. Bronaugh, formerly repre- 
sentative of Bemis Bag Company, has been 
assigned the central United States and the 
southeast coastal states as his territory. 
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G. E. Failing R. R. Morgan 


> George E. Failing, founder of the 
George E. Failing Company, has an- 
nounced his retirement as president of 
the company. He will continue his asso- 
ciation with the company as a retained 
consultant. 

R. R. Morgan, vice president of the 
Cleveland Rock Drill division of the Le 
Roi Company, has been elected president 
to succeed Failing. 

Robert M. Greer will continue to serve 
as a member of the board of directors 
and E. L. Alexander has been elected to 
the board. 


> Patrick A. Kennon, manager of the 
Oklahoma district of U. S. Steel’s Oil Well 
Supply division, has been promoted to 
assistant manager of its export area. 
Grant A. Jackson has been named to 
succeed Kennon. Jackson joined “Oilwell” 
in 1932. He attended North Texas Agri- 
culture College. 

Gerritt I. Wyckoff has been appointed 
manager of production equipment sales 
for “Oilwell’s” Mid-Continent area. A 
graduate of Stevens Institute of Tech- 
nology, Wyckoff joined “Oilwell” in 
1934, Wyckoff was district engineer at 
Tulsa, Oklahoma, before his appointment. 


> C. E. Russell has 
been promoted to as- 
sistant work man- 
ager of The J. B. 
Beaird Company. 
Russell will be in 
charge of all manu- 
facturing depart- 
ments, including ma- 
chining, fabricating, 
stores control and 
maintenance. 





Al 
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C. E. Russell 


> H. Leon Moran has been appointed new 
products manager for the mechanical 
goods division, United States Rubber 
Company. In his newly-created post, 
Moran will be responsible for speeding 
the adoption and commercialization of 
new products. 


> Ernest Slaughter, Jr., has been ap- 
pointed district manager of the Wichita 
Falls district of Lufkin Foundry and 
Machine Company. Slaughter graduated 
from Texas A. and M. College with a 
degree in management engineering. He 
joined Lufkin in September, 1949. 


> Paul McBurnett has joined the Lone 
Star Gas Company advertising depart- 
ment in Dallas, Texas, as editorial assist- 
ant to the editor of Blue Blaze, employee 
newspaper. McBurnett came to Lone Star 
from the Dallas Times Herald where he 
was desk man for the business news staff. 


> S. H. Newburn has been appointed 
president of Air Reduction Canada 
Limited. Newburn joined Air Reduction 
in 1936 and was regional manager of the 
north central region at the time of his 
appointment. D. F. McCandlish, Chicago 
district manager, succeeds Newburn as 
regional manager. 
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E. L. Alexander 


> Robert Geocaris has joined the sales 
staff of the Multi-Vent division of Pyle- 
National Company. Geocaris formerly 
was chief engineer of S. J. Reynolds Com- 
pany, and a sales engineer with Grinnell 
Company. 

Harris W. Gehl has been named Dallas, 
Texas, sales representative for Pyle- 
National industrial and railroad electrical 
products. Raymond B. Saunders has been 
appointed sales representative in the com- 
pany’s New York City district sales office. 


R. M. Greer 


> Johnnie L. Hesser 
has been appointed 
sales representative 
in West Texas and 
southeastern New 
Mexico by Bell Rub- 
ber Company. Be- 
fore joining Bell, 
Hesser held sales po- 
sitions with Bovaird 
Supply Company and 
Wells Equipment 
Company. 


J. L. Hesser 





>» Robert G. Robinson has been named 
manager of production equipment sales 
for “Oilwell’s” Gulf Coast area. Robinson, 
a graduate of Rice Institute, joined “Oil- 
well” in 1934. 

Frank E. Hankinson has been appointed 
field representative at Hobbs, New 
Mexico, for U. S. Steel’s Oil Well Supply 
Division. Hankinson is a graduate of 
Georgia Institute of Technology and an 
army veteran of World War II. Zack R. 
Moak has been promoted field representa- 
tive at Brookhaven, Mississippi, for “Oil- 
well.” Moak was employed by “Oilwell” 
at its branch store at Brookhaven in 1948. 

Lee R. Smith, has been named assistant 
manager of “Oilwell’s” Southeast Texas- 
Louisiana-Mississippi district. Smith suc- 
ceeds H. B. Tracy, who was named dis- 
trict manager at Wichita Falls, Texas. 
Smith was employed by “Oilwell” at 
Hobbs, New Mexico, in 1941. Morris 
Haik, employee of the New Iberia, Louisi- 
ana, store, was named field representative 
at that city. 


> R. H. Morse, Ill, has been named 
assistant to the vice president in charge 
of sales of Fairbanks Morse and Com- 
pany. Morse has been general manager 
of the Beloit, Wisconsin, plant for the last 
two years. E. E. Watson has replaced 
Morse as plant manager. Watson was 
works manager for Canadian Locomotive 
Company, Ltd. 


>» Thomas C. Again has been named chief 
engineer of Rockwell Manufacturing 
Company’s new valve plant at Sulphur 
Springs, Texas. Again joined Rockwell in 
1953 as assistant chief engineer of the 
company’s Nordstrom valve plant at Oak- 
land, California. He is a graduate of the 
University of Southern California. 
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» C. W. Fisher, formerly chief of the proj- 
ect and technical section of Koppers Com- 
pany, Inc., has been named assistant man- 
ager of the department to succeed A, J, 
Abrams, who resigned. Fisher’s vacated 
post will be filled by J. S. Joseph, formerly 
assistant chief, who will be replaced by 
G. A. Omohundro, process engineering 
supervisor. J. M. Airgood has been ap- 
pointed to succeed Omohundro. 


> Gifford V. Leece has been elected presi- 
dent of Gardner-Denver Company, 
Benjamin C. Essig has been elected ex- 
ecutive vice president. 

Leece has been vice president and sales 
manager since 1947. He joined the com- 
pany in 1922. Essig joined the company 
in 1923. He is a graduate of the Colorado 
School of Mines. 


>» E. L. DeGolyer, petroleum geologist 
and oil executive, has been elected to the 
board of directors of 
Dresser Industries, 
Inc., Dallas, Texas. 
DeGolyer, a gradu- 
ate of the University 
of Oklahoma, is a 
senior member of the 
consulting firm of 
DeGolyer and Mac- 
Naughton, Dallas, 
Texas. He is a found- 
er = Amerada Pe- 7 
troleum Corporation ~ 

and a former presi- ©: t- DeGolyer 
dent and chairman of the board. 


> William A. McMahan has been named 
western district sales manager for the 
Carver Pump Company. He will reside at 
26942 Buskskin Lane, Rolling Hills, 
California. 





> Frank T. Clarke has been appointed 
manager of sales of American Steel and 
Wire division’s district sales office in 
Boston, Massachusetts. He succeeds A. N. 
Murdock who retired. Clarke joined the 
company in 1921. He was manager of 
manufacturers’ products in New York, 
New York, at the time of his appointment. 





wae 


Ray S. Kail 


Guy L. Morrill 


> Ray S. Kail has been promoted to gen- 
eral sales manager for Rollo Manufactur- 
ing Company. Kail was formerly with 
Baker Oil Tool Company and Petroleos 
Mexicanos before joining Rollo. He at- 
tended Ohio State University and the Uni- 
versity of California. 


>» Guy L. Morrilk has been elected vice 
president of Midwest Piping Company. 
Morrill started with Midwest as an esti- 
mator in 1921. He is a graduate of the 
University of Illinois and received his 
masters from the University of Michigan. 


> Warren H. Brand has been named di- 
rector of engineering and research of the 
Conoflow Corporation. Before joining 
Conoflow he served with the* Atomic 
Energy Commission. Brand is a graduate 
of Cooper Union College of Engineering. 
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gas compressor units 


GULF SECURITY OIL 


helps insure dependable performance of 


Smooth, continuous operation is a must for these units in service at a South Texas gas 





compressor plant. They are responsible for the steady flow of essential natural gas through 
pipe lines to homes and industries as far north as Detroit and New York. Gulf Security 
Oil provides the sure, effective protection needed for cylinders and bearings in. both 


engines and compressors. 


You can depend on Gulf Security Oil to pro- 
vide the proper lubrication that is so impor- 
tant to vital compressor units if operating 
troubles are to be prevented and mainte- 
nance costs kept low. 

Gulf Security Oil has a record of outstand- 
ing performance in scores of gas transmission 
plants. After years of operation with this 
quality oil, the cylinders and piston rings of 
both the compressors and power assemblies 
show negligible wear. And few carbon de- 
posits have formed on power cylinder ports 
and pistons. 

If you are insta]ling new compressor units, 






or feel that you’re not getting the most effec- 
tive lubrication possible for your present 
units, it will certainly pay you to try Gulf 
Security Oil. Contact your nearest Gulf Office 
and have a Gulf Sales Engineer call. 


Gulf Oil Corporation - Gulf Refining Company 


1822 GULF BUILDING, PITTSBURGH 30, PENNSYLVANIA 


LUBRICATION 
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New Machinery and Supplies 





Use reply card to procure promptly 
complete information and prices of 
products described here in brief. 


Circle corresponding letter or letters on reply card 


(A) CLOSING VALVE 


The Controlled Closing Valve, Type 
CCAV, a completely new design for in- 
dustry and a product of the Simplex 
Valve and Meter Company, has been in- 
troduced for the protection of pipe lines 
against the damaging effects of surge and 
built-up pressures or water hammer. It 
controls the speed of line closure, vents 
air and, if necessary, discharges water 
to prevent damage and also admits air to 
protect against pipe collapse from line 
breaks. 


Circle letter (A) on reply card. 
(B) HOISTS 


Two new additions to the recently in- 
troduced Gar Wood “Strong-Arm” line 
of hoists and matched bodies have been 
announced by Gar Wood Industries, 
Wayne Division. The new A-50 medium 
and A-60 heavy duty Strong-Arm hoists 
incorporate similar engineering advan- 
tages announced for Strong-Arm standard 
duty hoists: More lifting capacity, longer 
hoist life and easy maintenance without 
special tools or hydraulic specialists. 


Circle letter (B) on reply card. 
(C) PUMP SHAFT SEAL 


A newly designed easy-to-install me- 
chanical shaft seal has been announced 
by Crane Packing Company. The Type 9 
seal is mounted on a sleeve with an out- 
side clamping ring which permits the old 
seal to be removed and replaced with a 
new seal in a short time. The seal can be 
used to handle practically all corrosive 
liquids at temperatures to 500 F. Siz:s 
are available to specification. 


Circle letter (C) on reply card. 


(D) ROTARY MOWER 


The new Danco Rotary Mowers, manu- 
factured by the Danuser Machine Works, 
is said to make easy work out of tough 
mowing jobs, and give the operator great- 





er visibility and control. Three models 
are presently available—the Model HF is 
front mounted on the Ford or Ferguson 
tractors; the Model HR is center mounted 
on the Allis-Chalmers, John Deere, Mas- 
*Sey-Harris, International, Oliver, Minne- 
apolis-Moline, and the Model HD is rear 
mount that will fit any three point tractor. 


Circle letter (D) on reply card. 


(E) GRAB-LIFT 

American Tractor Corporation has de- 
veloped a new M-3 TerraTrac grab-lift. 
The lift is said to have proven ideal for 





loading, unloading, and stacking logs, 
pulpwood, finished lumber, ties, poles, 
pipe, etc. Unit has 3000 lb load capacity, 
grips with controlled pressure, and hoists 
full load to 12% ft height. 


Circle letter (E) on reply card. 


(F) HIGH TEMPERATURE 
SWITCH 


A new precision switch for high-tem- 
perature applications has been announced 
by Micro Switch, a division of Minneap- 
olis-Honeywell Regulator Company. 

Because of its small size the new switch, 
designated IHTI, is said to be ideal for 
high-temperature aircraft applications. It 
is also said to be well suited for high- 
temperature industrial applications, such 
as those found in vulcanizing plants. 

Circle letter (F) on reply card. 


(G) ROBOT HAND 


Development of a sensitive robot hand 
that can function more delicately than a 
human hand at distances ranging from 
12 in. to 1000 ft has been disclosed by 
the Minneapolis-Honeywell Regulator 
Company. The system was primarily de- 
veloped to operate remotely located con- 
trol of reciprocating aircraft or automo- 
tive engines during test work. It is said 
to be 100 times more responsive than 
other methods previously used for this 
function. 


Circle letter (G) on reply card. 
(H) PANEL INSTRUMENTS 


A new line of 4'2-in. switchboard and 
panel instruments with clear plastic fronts 
and “in-line” pointers and dials, has been 
announced by the Weston Electrical In- 
strument Corporation. Known as_ the 
Model 610 group, the plastic fronts ad- 
mit a maximum amount of light on the 
dial from the sides, top and front, and is 
said to elminimate parallax errors and 
permit accurate readings at an angle. 


Circle letter (H) on reply card. 
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(1) GENERATORS 

Light weight, for easy carryability, has 
been stressed in the two new engine-gen 
erators announced by the Wincharge! 
Corporation. The light weight of these 
two units has been achieved partly 
through the use of an aluminum bas¢ 
and aluminum guard, and also by re 
esigning in order to obtain greater com 
pactness and balance. 

Circle letter (I) on reply card. 


(J) MOTORS 

Redesign of its line of end-shield bear 
ing synchronous and wound rotor induc 
tion motors of four and more poles has 
been announced by Allis-Chalmers Man 
ufacturing Company. The motors (types 
AB and ANY) utilize the same capsule 
bearing and cast end-shield construction 
featured in the company’s standard larg. 
squirrel-cage induction motor line. 

Circle letter (J) on reply card. 


(K) CEMENTING TOOL 


Rector Well Equipment Company, Inc 
has introduced a new two-plug stage 
cementing tool that features utmost sim 
plicity and efficiency, in addition to assu: 
ing a successful cementing job. The 
cementer employs the same basic prin 
ciples as the Rector fulbore cementing 
method. The stage cementer is set at a 
pre-determined point in the casing strin 
when made up so that when the lowe 
cementing job is completed, the operato: 
can proceed with cementing operations at 
the upper level without setting additional 
equipment. 


Circle letter (K) on reply card. 


(L) SPLIT TEE 

A new WeldOlet Split Tee, assembled 
and ready for field installation, has been 
introduced by Bonney Forge and Too! 





Works. The new unit is specially designed 
for hot taps and new construction in the 
oil and gas transmission industries. “It is 
said to be engineered to meet size and 
service requirements from the smallest 
sizes to 30-in. outlets for run lines through 
36-in. 
Circle letter (L) on reply card. 
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New Equipment 
(M) PIPE INSULATION 


Gustin-Bacon Manufacturing Company 
has announced a new range of sizes for 
its Snap*On Pipe Insulation. Sizes now 
range from %-in. to 24-in. diameter. The 
product is available in 3 and 6 ft lengths, 
depending on pipe size. Small pipe sizes 
(diameter up to 2-in.) will be in 3-ft 
lengths. Wall thickness of 4%, %, 1, and 
14%-in. are available in sizes to 12-in. pipe 
size, and 1, 1%, and 3-in. wall thickness 
for piping above 12-in. diameter. 

Circle letter (M) on reply card. 


(N) BUTTERFLY VALVES 


A line of semi-steel Mudco O-ring but- 
terfly valves in small sizes is now offered 
by Mud Products, Inc. The quick-closing, 
positive seal, non-lubricated valves, are 
made in a wide choice .of materials, in- 
cluding: Steel, bronze, aluminum, semi- 
steel, semi-steel with a ceramic lining, and 
stainless steel. 


Circle letter (N) on reply card. 


(O) PUMPING JACK 


The Pelton Water Wheel Company has 
just introduced a new B-4 series beam 
pumping unit with a maximum polished 








rod load rating of 12,000 Ib. Its cost is 
said to be approximately 35 per cent low- 
er than conventional mechanical units of 
similar load ratings. Pumping speeds of 
less than 1 spm up to 6 spm are possible 
with the standard B-4 unit. 


Circle letter (O) on reply card. 


(P) PLUG INJECTOR 


Kobe, Inc., has announced the devel- 
opment and production of a new Soluble 
Plug Injector for use as part of the 
hydraulic system of pumping oil wells. 
The new injector permits the insertion 
of soluble plugs into high pressure oil 
lines without interrupting oil flow. The 
injector is available in 1-and 1%4-in. sizes 
and designed for 5000 psi pressure. 

Circle letter (P) on reply card. 


(Q) PIPE LINE CLEANER 


Crutcher-Rolfs-Cummings has devel- 
oped a unit which automatically cleans 
the interior surface of pipe for improved 
flow and increased production. The unit 
consists of a rotating head made up of 
wire brush cleaner and air guns, driven 
by a hollow shaft that travels on disc- 
type rollers running along angle-iron 
rails. The entire assembly is powered by 
a 40 hp diesel engine. 


Circle letter (Q) on reply card. 
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(R) INFRARED ANALYZER 


Phillips Petroleum Company has an-, 
nounced the availability of its multi- 


steam plant type infrared analyzer 
through the Instruments Sales Division, 
Bartlesville, Oklahoma. 

Successfully used in a wide variety of 
field applications, the analyzer employs 
an optical system of the double-beam, 
filter photometer type using non-selective 
detectors. Completely automatic, it can 
be used to cyclically monitor as many as 
five process streams for a single compo- 
nent or group of components. Alternately, 
it can utilize continuous single-stream an- 
alysis for direct process control. Housed 
in dual bells designed and tested to be 
explosion-proof for Class I, Group B, 
hazardous locations, the entire mount 
requires a floor space of about 4 ft by 6 
ft. Periodic, automatic standardization is 
employed to compensate for ambient tem- 
perature and barometric fluctuations. In- 
formation from the unit can be tele- 
metered any reasonable distance from a 
low impedance output designed to mini- 
mize possible stray pickup. Sampling 
system design and components can be 
supplied with the instruments. 

The analyzers are available by direct 
purchase or on a rental basis with op- 
tional subsequent purchase. Complete 
sampling system design and maintenance 
services are supplied on rental equipment. 


Circle letter (R) on reply card. 
(S) MANIFOLD 


A new improved suction and discharge 
manifold makes use of three 3-in. Tube- 
Turn elbows and two 3-in. Tube-Turn 
barrel-shaped tees, is now in use on pro- 
pane and butane delivery trucks. The tees 
make tight joints possible in spite of the 
vibration stresses imposed by road con- 
ditions and helps minimize pressure drop. 


‘The manifold is made by Sacra Brothers. 


Circle letter (S) on reply card. 
(T) DEALKALIZER 


The Cochrane Dealkalizer has been an- 
nounced by the Cochrane Corporation. 
The Dealkalizer utilizes a strongly basic 
anion exchange resin capable of salt split- 
ting and substituting chloride anions, for 
bicarbonate, carbonate, sulphate and ni- 
trate radicals. 


Circle letter (T) on reply card. 
(U) ETCHING LIQUID 


Rust-Oleum Corporation has developed 
a new liquid etching product called Rust- 
Oleum Surfa-Etch. Highlight feature of 
the product is its unusual safety factor in 
application. No special equipment need 
be worn when applying Surfa-Etch. It is 
said to be fume-free, odor-free, non-in- 
flammable, and will not damage metal. 


Circle letter (U) on reply card. 
(V) RECORDER 


A new light-weight, direct-writing re- 
corder for voltage and current records, in 
both a-c and d-c models, has just been 
announced by the Weston Electrical In- 
strument Corporation. Portable, (weight 
only 7% lb) and with the self-shielded 
CORMAG® instrument mechanism, its 
field of usefulness includes recording am- 
pere-hour demand in power company sur- 
veys; checking reports of low voltage, 
overloads, or unbalanced conditions; 
monitoring radio detectors when used 
with electronic amplifiers; recording cur- 
rent and duration in electroplating and 
metal refining, etc. 


Circle letter (V) on reply card. 
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(W) PRESSURE TRANSFORMER 


_ The Martin-Decker Corporation has 
introduced the E-80 Sensater, a pressure 
transformer for Type “D” and “E” weight 


"ta 





indicators. The Sensater is a diaphragm- 
type pressure transformer that works ab- 
solutely without friction. The transfor- 
mer is said to remain constant, always 
transmitting direct, no-lag signals to the 
weight indicator gage. 

Circle letter (W) on reply card. 


(X) TRENCHING MACHINE 


A new heavy-duty trenching machine 
for pipe lines and similar heavy construc- 
tion jobs, the Cleveland Model 240, has 
been introduced by The Cleveland Trench- 
er Company. The Model 240 is a full- 
crawler-mounted, wheel-type _trencher-. 
which digs up to 36 in. wide and down 
to 6 ft 3 in. deep. 


Circle letter (X) on reply card. 
(Y) SLUSH PUMP PACKING 


Johns-Manville has developed a rod 
packing especially for oil field slush 
pumps. The “Wildcat” slush pump pack- 
ing is a combination of solid and lip type 
packings and is custom molded in sizes 
for all popular sizes of slush pump stuff- 
ing boxes. 


Circle letter (Y) on reply card. 


(Z) CLUTCH COUPLING 


The Hilliard Corporation hag an- 
nounced a new addition to its line of in- 
dustrial clutches, Hilliard Twiflex auto- 
matic centrifugal clutch coupling. The 
Twiflex is said to feature an exceptional 
ability to handle all types of misalign- 
ment and is made in a large number of 
sizes and several different types. 


Circle letter (Z) on reply card. 
(AA) DRILLING RIG 


Ingersoll-Rand has introduced a twin- 
drill rig designed to cut cost and speed 
operations on heavy-duty wagon drill 
type jobs. The unit includes two hydraulic 
booms, two 10 ft wagon drill towers, two 
heavy-duty X-71-WD rock drills, a rugged 
crawler assembly and a 600 ft GYRO- 
FLO rotary compressor. 


Circle letter (AA) on reply card. 


(AB) VALVES 


Maurice A. Knight Company has de- 
veloped a diaphragm valve that is said to 
have excellent resistance to corrosives, 
acids, alkalies, solvents, abrasion and ero- 
sion. The new valve is made of permanite, 
a thermosetting furfuryl alcohol resin, 
which can be fabricated into many types 
of corrosive handling equipment. 


Circle letter (AB) on reply card. 
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New Equipment 
(AC) BATTERY CHARGER 


A new regulated battery charger, de- 
signed primarily for utility work trucks 
equipped with 2-way radio and other ac- 
cessories requiring a 6-v DC power sup- 
ply is manufactured by D. W. Onan and 
Sons, Inc. 

Devised for use in the field the unit is 
in 12-in. by 10%-in. by 9%4-in. It can 
be used in any garage, service station or 
other building utilizing 110 to 125-v, 60- 
cycle current. 

Circle letter (AC) on reply card. 


(AD) WINCH 


Hyster Company has developed a new 
winch that is said to be the largest and 
most powerful winch of its kind. The tow- 
ing winch is said to have greater line pull 
than any other similar model. It was de- 
signed to be used with the Caterpillar D9 
tractor. 


Circle letter (AD) on reply card. 
(AE) FILTERS 


Addition of a new line of laminated 
paper elements to supplement the Wins- 
low standard filters has. been announced 
by Winslow Engineering Company. The 
“WECO-micro FREE-FLO”’ elements 
will be available for both automotive and 
industrial engines. The filtering paper 
used in the new elements is pre-cured and 
compressed with over 500,000 Ib of pres- 
sure. 


Circle letter (AE) on reply card. 
(AF) WATER CANS 


Gott Manufacturing Company has an- 
nounced that recessed push button faucets 
are now available on all sizes of Gotkool 








water cans and water coolers, except 15 
and 20 gal. The recess is pressed into the 
body of the container, leaving no seam to 
lose insulation efficiency. 

Circle letter (AF) on reply card. 


(AG) WELDER 


The Lincoln Electric Company has an- 
nounced a new combination welder and 
auxiliary or standby power unit for main- 
tenance work in building, construction, 
business, and industry. Machine features 
low cost, large capacity, and simultaneous 
output of both welding and auxiliary 
current. 


Circle letter (AG) on reply card. 


(AH) RUBBER BLOCK DRIVE 


Availability of Rubber Block Drive — 
for general use on powered industrial 
equipment —has been announced by 
Twin Disc Clutch Company. This special 
type Drive was developed primarily for 
use on Twin Disc Torque Converters and 
Disconnecting Fluid Power Take-Offs. 


Circle letter (AH) on reply card. 
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For Temperature Control 


$35 Nicholson Trap 
4 Replaces $200 Unit 


Again demonstrating their re- The Nicholson traps are readily 
markable effectiveness as a low- adjusted to pass condensate at 
cost temperature control, a large any temperature below 212° F. 
processor reports Nicholson ex- No air binding. Lengths, 9” to 
pansion steam traps, at about $35 40”. Easily installed, usually with- 
each, are being installed on out- out supports. Pressure, 0 to 250 
door tanks and stills in place of Ibs. 

temperature 
controls. 
These were 
costing 


. 





$110.00 to 
200.00, : . 
ph sneh wl For All Equipment Using Steam or Hot Water 
trap added. Dryers Kettles Retorts 
Evaporators Paper Machinery Separators 


CHMOG tan = lee ronty 
953 217 Oregon St., Wilkes-Barre, Pa. 
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TRAPS:VALVES: FLOATS 


SHAFT DRIVE POWER 
in LIGHT 


hauling! 











TOTAL 
OPERATING COST 


3/4¢ pER MILE 


e EXTRA power 
e EXTRA capacity 
e EXTRA Economy 


Slash inner plant 
handling and delivery costs as 
have hundreds of other plants. Put 
Cushman 780 TRUCKSTERS on 
your jobs—NEW this year with 
SHAFT DRIVE. Complete with 3 
speeds forward, one reverse. Get the 
EXTRA power advantages of big 
vehicle shaft drive—plus quick, easy 
handling AND low operating cost— 
less than a penny a mile. With capacity 
up to 500 penne. TRUCKSTER can 
speed up hundreds of handling jobs 
for you! 


@ Write for FREE illustrated booklet 


@ See Your Nearest Cushman Dealer 
for FREE demonstration 











TRUCKSTER 


SOLD and SERVICED NATIONALLY 
CUSHMAN MOTOR WORKS, INC. 


970 No. 21st St. 
Lincoln, Nebraska 






To obtain more information on products advertised see page E-43 E-47 














New Equipment 
(Al) ROCK DRILL 


Homelite Corporation has introduced 
a new Bosch electric rock drill. The drill 
is powered by a lightweight, rugged, high 
cycle motor requiring no brushes. It is 
operated by a Homelite generator weigh- 
ing only 130 Ib. Manufacturer claims the 
tool will drill holes 18 ft deep. 

Circle letter (AI) on reply card. 














YOUR BEST 
HOTEL VALUE 


IN 
DENVER 


TWO PERSONS 
FOR THE PRICE 
OF ONE 


SHIRLEY 
SAVOY 


HOTEL 
17TH AT BROADWAY 














CENTER OF 
CONVENIENCE 


IN DOWNTOWN 


LOS 
































426 SOUTH HILL STREET 


$55 BEAUTIFUL ROOMS 
ALL WITH BATH 


—rrom $3.50 


@ Coffee Shop 
®@ Dining Room 
@ Cocktail Lounge 
One-half block from new 
Pershing Square Garage 






To obtain more information on products advertised see page E-43 


(AJ) ROD THREAD CLEANER 
The “Little Squirt” Sucker Rod Box 

Cleaner, manufactured by H H M Prod- 

ucts is a device to clean rod coupling 





threads when rods are being run or re- 
moved from the well. The complete unit 
weighs only 10 lb and is made of alumi- 
num with light brass piston and nozzle. 


Circle letter (AJ) on reply card. 
(AK) COUPLING UNITS 


New adjustable Torque Limiter-cou- 
pling units that provide overload protec- 
tion for a wide variety of machiner; 
drives with direct-connected shafts are 
now available from Morse Chain Com- 
pany. The units combine the features of 
an adjustable slip-clutch overload d>:vicz 
with those of a flexible coupling. 

Circle letter (AK) on reply card. 


(AL) AIR FILTER 


An air filter has been announced by The 
Foxboro Company. The filter consists o/ 
four major elements: A top with supply 
and outlet connections; a chamber with 
a drain cock at the bottom; a resin im- 
pregnated filtering sleeve and a water 
baffle. 

Circle letter (AL) on reply card. 


(AM) OIL HOSE 


A new lightweight, flexible oil hose for 
use in loading and unloading tankers and 
barges and other dockside operations has 
been developed by the mechanical goods 
division, United States Rubber Company. 
The hose is one-third the weight of con- 
ventional types. It is available in sizes 
ranging from 3 to 12-in. inside diameter. 

Circle letter (AM) on reply card. 


(AN) CENTRIFUGAL PUMP 


A seal-less centrifugal pump has been 
announced by the Chempump Corpora- 
tion. The pump is said to be leak-proof 
and offers a welded construction that al- 
lows field dismantling and reassembly 
with no loss in leak-proof qualities. 

Circle letter (AN) on reply card. 


(AO) EXPLOSION-PROOF 
MOTOR 


Allis-Chalmers Manufacturing Com- 
pany has announced a 1250-hp, 2300-v, 
1780-rpm_ explosion-proof motor (Type 
ANZZ). The explosion-proof design is a 
modification of the company’s totally- 
enclosed, fan-cooled motor line with tube- 
type air-to-air heat exchangers. 


Circle letter (AO) on reply card. 
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(AP) CONTROL VALVES 

Hammel-Dahl Company has announced 
a new line of control valves. The valves 
embody all the advantages of Venturiflo 
design—corrosion resistant retained seat 
ring, reduced turbulence, Venturi throat 
design, large flow capacity—and in addi- 
tion eliminate the plug unbalance usually 
associated with single seated valves. The 
valves are manufactured in sizes from | 
to 8 in. 

Circle letter (AP) on reply card. 


(AQ) ROLLER FRAME, IDLERS 
New heavy-duty track roller frames 
and special large front idlers are now be- 
ing supplied for the 44-in. gage Cat D4 
track-type tractor by Caterpillar Tractor 
Company. These track roller frames are 
similar to the standard 4-roller frames 
but are built of box section with replace- 
able wear strips for the front idler hold- 
down bearings. 
Circle letter (AQ) on reply card. 


(AR) SWING JOINT 


Oil Equipment Manufacturing Com- 





pany is applying a new, heavy-duty swing 
joint to several Oilco loading assemblies. 
Designed as Model 857, and with detailed 
patents pending, it is the first and only 


swing joint required by petroleum and 
petrochemical loading equipment to in- 
corporate the advantages of tapered roller 
bearings. Advantages in addition to posi- 
tive alignment are greatly reduced friction 
and greater flexibility, and these assets 
have resulted in the perfection of Oilco 
loaders designed for extreme load capaci- 
ties. 
Circle letter (AR) on reply card. 

(AS) TRUCKS 

Twelve additional new International 
cab-over-engine motor trucks, the heavy- 
duty CO-190, CO-200, and CO-220 series 
have just been introduced by the motor 
division, International Harvester Com- 
pany. Four models will be offered in each 
of the three new series. 
Circle letter (AS) on reply card. 
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Trade Literature 


Publication will 
be sent free. 


(AT) LOGGING EQUIPMENT 


Well Instrument Developing Company 
has published bulletin wl-20 containing 
information concerning the operation of 
its equipment. Charts showing the fea- 
tures of each type of instrument along 
with pictures are contained in the bulle- 
tin. 

Circle letter (AT) on reply card. 


(AU) SILASTIC PASTES 


Dow Corning Corporation has pub- 
lished a 4-page data sheet describing its 
silastic stocks and pastes available. Typ- 
ical properties, applications and proper 
fabrication methods are contained in the 
sheet. 

Circle letter (AU) on reply card. 


(AV) BUTTERFLY VALVES 


Mud Products, Inc. has published a 
24-page booklet on its Mudco O-Ring 
butterfly valves. Diagrams, specifications, 
and uses of the valves are contained in 
the booklet. Price lists for the different 
valves are also included in the booklet. 


Circle letter (AV) on reply card. 


(AW) PIPE THREADER 


The Lawco, Jr., a portable power pipe 
threader, is the subject of a 4-page bulle- 
tin published by Lawco Inc. The Lawco 
Jr. weighs 20 lbs and is said to thread 
pipe from 4-in. to 4-in. size in a matter 
of seconds. Other uses of the tool, with 
pictures in operation, are contained in 
the bulletin. 


Circle letter (AW) on reply card. 
(AX) PACKER 


~ The Guiberson Corporation has re- 
leased a 4-page folder on the Guiberson 
AF packer. Design features include fric- 
tion pads, automatic latch and dove-tail 
slips and head. Packer is said to be acid, 
oil, and gas resistant. 


Circle letter (AX) on reply card. 
(AY) CHARTS 


How-to-do-it charts based on actual in- 
plant maintenance procedures are a fea- 
ture of the new “Plant Maintenance Clean- 
ing Guide” published by Oakite Products, 
Inc. The charts list recommended clean- 
ing materials, method of application, con- 
centrations and temperatures for various 
types machinery and equipment. 


Circle letter (AY) on reply card. 
(AZ) HARVESTER PRODUCTS 


The complete line of International in- 
dustrial power products, 73 in all, is de- 
scribed in a new 2-color 48-page catalog 
published by the International Harvester 
Company. 

Circle letter (AZ)on reply card. 


(BA) COLLAR STOP 


Otis Pressure Control, Inc. has pub- 


lished a 2-page data sheet on its remov- - 


able collar stop. Sheet contains dimen- 
sions, cut-away drawings and gives the 
operational method of the collar stop. 


Circle letter (BA) on reply card. 


E-50 


(BB) ENGINES 


A new engineering bulletin describing 
its latest type JS Engines has just been re- 
leased by The Cooper-Bessemer Corpora- 
tion. Bulletin J-73 provides specifications 
and description on the complete line of 
13-in. bore and 16-in. stroke diesel, gas- 
diesel and spark-ignited gas engines. 

Circle letter (BB) on reply card. 


(BC) VOGT EQUIPMENT 


Vogt equipment for refineries, chemical 
plants, and power plants is the subject of 
a 12-page bulletin published by Henry 
Vogt Machine Company. The well illus- 
trated booklet contains the various type 
of Vogt equipment in finished form and 
in the manufacturing stage. 


Circle letter (BC) on reply card. - 


(BD) TURBINES 

A 4-page illustrated bulletin describing 
De Laval velocity stage class CA tur- 
bines has been issued by the De Laval 
Steam Turbine Company. Features of the 
CA turbine are shown on a large cut-away 
drawing. 

Circle letter (BD) on reply card. 


(BE) TESTING BULLETIN 


Associated Research Bulletin 14-1 is a 
2-page bulletin outlining advantages of 
D.C. high potential testing over conven- 
tional A.C. methods, and describing typi- 
cal applications. Standard D.C. Hypots 
are covered in detail, and engineering 
service and features available on models 
in the 45 KV and above range are 
presented. 


Circle letter (BE) on reply card. 
(BF) VINYL COATINGS 


Basic data on vinyl coatings is given in a 
new bulletin on Polyclad Protective Coat 
ings by the Carboline Company, a divis- 
ion of Mullins Non-Ferrous Steel Casting 
Corporation. 

Bulletin No. 200 covers five types of 
vinyls, with complete primer requirements 
for all types of surfaces, including rusty 
steel and old coatings. Pertinent facts are 
given on use, temperature limitations, 
coating thickness and coverage, relative 
weather ability and cost. 


Circle lettér (BF) on reply card. 
(BG) ENGINES 


Worthington Corporation is offering a re- 
vised bulletin on diesel, dual fuel, and 
gas engines. 

Pictorially illustrated from cover to 
cover, bulletin S-500-B13C gives avail- 
able engine types, horse power ratings, and 
plant auxiliaries, as well as the numerous 
applications possible for the various 
types of engines. 


Circle letter (BG) on reply card. 
(BH) WELDING PROCESS 


A new 16-page catalog is being offered 
by Air Reduction Magnolia Company 
covering features of the Heliwelding 
process and eauipment. The cataloo de- 
scribes and illustrates the manual hold- 
ers, either air or water-cooled, light or 
heavy dutv water cooled machine holders 
for use with the semi-automatic equip- 
ment and the automatic head. 


Circle letter (BH) on reply card 


(Bi) PUMP 


A 60-hp triplex plunger-type pump 
developed for oil field service, as well as 
for various petro-chemical and refining 
purposes, is described in 4-page bulletin 
No. 418, issued by The National Supply 
Company. Specifications, performance, 
and 15 features of the pump are given. 

Circle letter (BI) on reply card. 


(BJ) VALVE ACTUATORS 


An 8-page bulletin, No. 3020, on Plug 
Valve Actuators has been released by 
Ledeen Manufacturing Company. The 
bulletin describes tandem type actuators 
and shows actuator selection table, typ- 
ical applications, dimensions and weights, 
and various mountings. 


Circle letter (BJ) on reply card. 
(BK) ETHANOLAMINES 


A new technical handbook, “Ethanola- 
mines — Monoethanolamine, Diethanola- 
mines, Triethanolamine,” has been pre- 
pared by The Dow Chemical Company. 
The booklet lists physical properties, uses, 
and precautions for handling ethanola- 
mines. 


Circle letter (BK) on reply card. 


(BL) NEOPRENE NOTEBOOK 


Neoprene Notebook No. 59, published 
by E. 1. du Pont de Nemours and Com- 
pany, contains an article on tests and 
tests results of rubber parts. Included in 
the Notebook are many and varied uses 
for Neoprene. 


Circle letter (BL) on reply card. 
(BM) CENTRIFUGAL PUMPS 


Worthington Corporation offers a new 
bulletin on saddle mounted, vertically 
split centrifugal pumps —a heavy duty 
line designed for continuous duty in all 
boiler circulation and heater drain serv- 
ices. The new bulletin, W-341-B11B, de- 
scribes materials of construction, cov- 
erages available, pressure-temperature 
limitations, with cross-section drawings 
of the various types of pumps in the line. 


Circle letter (BM) on reply card. 
(BN) GAS ANALYSIS 


Electro-conductivity gas analyzers by 
Davis with instrumentation by Honey- 
well are described and illustrated in new 
instrumentation data sheet 10.15-12 re- 
leased by Minneapolis-Honeywell Regu- 
lator Company. Theory, operation and 
application for the instruments are in- 
cluded in the 2-page brochure. 


Circle letter (BN) on reply card. 


(BO) PORCELAIN EQUIPMENT 


A new 24-page bulletin, Lapp No. 
438, describes Lapp Insulator Company’s 
line of chemical porcelain equipment for 
process applications. Equipment cata- 
logued and described includes Y and 
angle valves, safety valves, plug cocks, 
pipe and fittings, towers, tower plates and 
nozzles, and raschig rings. 


Circle letter (BO) on reply card. 
(BP) BETZ TECHNICAL PAPER 


Boiler blowdown control is the subject 
of Technical Paper No. 128, prepared by 
W. H. and L. D. Betz. Principal types of 
boiler blowdown are discussed, as well as 
various control methods necessary to as- 
sure production of pure steam and keep- 
ing heat transfer surfaces free of scale. 


Circle letter (BP) on reply card. 
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Trade Literature 
(BQ) GAGES AND VALVES 


Jerguson Gage and Valve Company 
has published a new catalog, No. 236, 
that covers practically the complete Jer- 
guson line of liquid level gages and valves. 
Data, specifications, and illustrations of 
Jerguson gages and valves are given in 
the catalog. 

Circle letter (BQ) on reply card. 


(BR) SYNTHETIC METHANOL 


A new 16-page booklet on synthetic 
methanol has been published by Carbide 
and Carbon Chemicals Company. The 
booklet contains information on the uses, 
physical properties, shipping data, spe- 
cifications; and constant-boiling mixtures 
of methanol. 


Circle letter (BR) on reply card. 
(BS) DUCTILE CAST IRON 


Ductile cast iron is the subject of bul- 
letin DI-1 published by The International 
Nickel Company, Inc. The 12-page bul- 
letin contains illustrations, graphs, and 
charts on the new material. Strengths up to 
120,000 psi, substantial ductility and re- 
sistance to heat and wear are reported. 


Circle letter (BS) on reply card. 
(BT) SWITCHBOARD PARTS 


Announcement has been made of the 
publication of a new 100-page component 
parts catalog GEC-1025 by the General 
Electric Company, Trumbull Components 
department. The new catalog contains 
complete information on circuit breakers, 
disconnect switches, open knife switches, 
and component parts used in switchboards 
and panelboards. 


Circle letter (BT) on reply card. 


(BU) HYDRAULIC CONTROLS 


A new, 12-page booklet, “The Inside 
Story of Today’s Most Advanced Shovel- 
Crane Control System,” has just been re- 
leased by Link-Belt Speeder Corpora- 
tion. Cartoons, diagrams, exploded views 
and one-the-job photographs illustrate 
Speed-o-Matic’s operating principles. 

Circle letter (BU) on reply card. 


(BV) MAINTENANCE BULLETIN 


A new publication, “Five steps to Pro- 
ductive Maintenance,” has been an- 
nounced as available from the General 
Electric Company, Schenectady 5, New 
York. The 18-page bulletin, GEA-6087, 
provides detailed information on organ- 
izing to meet the demands that automa- 
tion will make on your electrical mainte- 
nance program. 


Circle letter (BV) on reply card. 
(BW) COMPRESSORS, PUMPS 


Operation and construction of Allis- 
Chalmers single-stage water-cooled rotary 
compressors and vacuum pumps applic- 
able to every air or gas handling require- 
ment is described in a new 12-page bul- 
letin released by the company. General 
Specifications for the units along with 
arrangement diagrams are given. 


Circle letter (BW) on reply card. 
(BX) VALVES 


A new catalog and price list covering 
the new 2000 psi WP (4000 psi test) as 
well as the 3000 psi WP (6000 psi test) 
mudline valve is now available from Ed- 
ward Valves, Inc. Lighter bodies and 
bonnets and a shorter cross-arm on the 
handwheel are the major changes. 


Circle letter (BX) on reply card. 
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MMCFD thru LTX UNIT 
(STANDARD CONDITIONS) 


The increase in gross revenue to be obtained 
from an LTX installation is a function of a num- 
ber of factors. May we have the opportunity of 
evaluating your prospect? 


NATIONAL 


TULSA, 


This is the first of two 10 MMCF, 1000 psi National 
LTX Units set on a lease in East Texas. Production figures 
reveal that the well made 9 bbls. of distillate per MMCF 
on potential test through standard separation. After 
setting the National LTX, production increased to 195 
bbls./MMCF. The operator flows 4 MMCF/day. This 
means an increase in distillate recovery of 24 bbls./day 
valued at approximately $66.00 or $24,090.00 per year. 


* T.M. Reg. U.S. Pat. Off. 
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—are doing a great job at the Houma, Louisiana Pumping Station of 


THE TEXAS PIPE LINE COMPANY 


HE SYSTEM for transporting crude oils from the 

Terrebonne Bay area of Louisiana to Port Arthur, 
Texas, presented some unusual engineering problems, 
according to the engineering department of The Texas 
Pipe Line Company. (See WORLD OIL publication, 
p. 249, August, 1952 and p. 258, September 1952.) 


WILSON-SNYDER IN-LINE CENTRIFUGAL 
PUMPS proved a most effective solution to the problem 
of permitting the main line pumps to maintain full 
capacity regardless of tank heads and different grade 
crudes handled. In emergencies, main line pumps can 
even be by-passed, as the IN-LINE PUMPS are capable 
of developing adequate pressure for direct deliveries to 
the main line at reduced flow rates. 

Suction head varies for these IN-LINE PUMPS as 
oil levels decrease in tanks. The crude oil handled also 
varies from 29 to 39 A.P.I. gravity but neither of these 
factors have decreased the effectiveness of pump per- 
formance, according to The Texas Pipe Line Company’s 
operating department. 

Nine of these pumps are installed at the company’s 
Houma station and four more are in operation at Erath. 


Each pump is operated individually by remote control, 
is designed for 16” connections with vertical-electric 
motor, and has capacity rating of 244,800 barrels per 
day. These units are suitable for outdoor installations 
and are designed to cope with all climatic conditions en- 
countered in Gulf Coast areas. 


WHEN YOU ... have pumping applications that demand 
reliable performance, refer your problems to “OILWELL”’ 
for tailored-for-the-job engineering. “OILWELL’’ Sales 
Representatives everywhere will gladly help you . . . 
GET THE FACTS. 


OIL WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 


Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, CANADA 
Export Office— CASPER, WYOMING COLUMBUS, 0. 
30 ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS 
NEW YORK 20, N. Y. TULSA, OKLA LOS ANGELES, CALIF. 
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Likes Drilling Series 


Cy Perkins was in this morning and 
showed me your plans for the series of 
55 articles to be based on the moderni- 
zation of methods and processes of the 
drilling phase of the petroleum indus- 
try. 

I would like to congratulate you on 
your courage in undertaking such a 
series of articles as I can well imagine 
the amount of work that will be 
involved. 

I am sure that these articles will be 


’ most informative, and if they come up 


to the usual articles in The Petroleum 

Engineer, will be equally as interesting. 
Jack S. Peck 

Vice President 

Spencer Curtiss Inc. 


Wants P. E. Editions Explained 


We are very much interested in your 
articles on Fundamentals of Rotary 
Drilling. We are just wondering what 
the differences are between specialized 
editions and Management Edition. We 
would appreciate your answering this 
question as we are contemplating order- 
ing sufficient copies for each of our 
Drilling Superintendents. 


John S. Jackson 


Safety Director 
Rowan Drilling Company, Inc. 


Editions Explained 


The Petroleum Engineer is published 
in four separate editions. Three are 
specialized editions: Drilling and Pro- 
ducing, Oil and Gas Pipelining, and 
Refining and Petrochemicals, empha- 
sizing particular editorial coverage of 
each division of the petroleum industry. 
The Management Edition is a com- 
posite of the three previously listed 
specialized editions and _ provides 
readers complete editorial coverage of 
all divisions of the petroleum industry. 


Uren Data of Value 
I have received from you a copy of 
the article by Lester C. Uren: A Deci- 
mal System for classifying Data per- 
taining to the Petroleum Industry. This 
article was urgently required by our 
Engineering Department and I wish to 
thank you for your help in sending us 
a copy. The data in this article will 
prove of great interest and value. 
Anglo American Corporation 
of South Africa, Limited 
Johannesburg, 
South Africa. 


Use of Sea Water 


On page B-3 of the July 1954 issue 
of The Petroleum Engineer under 
“Digest of News and Comment” a 
statement concerning the use of sea 
water in secondary recovery was pre- 
sented. This statement expressed the 
belief that the project in the San 
Miguelito field in California is the first 
to use sea water in secondary recovery, 
This is to advise you that the Inter- 
national Petroleum Company, Ltd., 
has been using water from the Pacific 
Ocean for injection purposes in water 
floods since December 1947 on their 
La Brea-Parinas concession in North- 
ern Peru. The sea water is being in- 
jected into four pools at the present 
time. 

E. L. Anders, Jr. 
Chief Engineer 
SACROC Unit 
Snyder, Texas 


Appreciates Reprint 
To Dr. B. T. Brooks: 


Thanks for the reprint of your in- 
formative article on the development 
of petroleum and petrochemical pro- 
cessing reprinted from The Petroleum 
Engineer of January to May, 1954. 

The article is of tremendous inter- 
est, and is a “Who’s Who” in petro- 
leum chemistry. The photographs 
which you have assembled add a great 
deal to the personal interest in your 
description of the process develop- 
ments. I do not know of anyone who 
could have done a better job in re- 
viewing the historical evolution of the 
petroleum industry, almost all of which 
has taken place in your lifetime. 


A. C. Fieldner 


Chief Fuels Technologist 
Bureau of Mines 
Washington, D. C. 


Wants Historical Material 

Under the sponsorship of the Stand- 
ard Oil Company (N. J.), I published 
my Oil! Titan of the Southwest, after 
traveling over the nation interviewing 
oilmen. 

I have decided to write a centennial 
history of the American oil industry for 
1959. I should like to call upon the 
generous-spirited oilmen to help by 
supplying materials (copies of publica- 
tions, articles, maps, photographs, out- 
of-print books, etc.) 

Carl Coke Rister 


Professor of History 
Texas Technological College 
Lubbock, Texas ; 
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